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Abstract 
Computer-Aided Design (CAD) now dominates both professional and academic fields 
in the Landscape Architecture discipline, and has had a profound impact on teaching and 
learning in undergraduate Landscape Architecture education. It is, however, both desirable 
and necessary to provide a blend of digital and analogue techniques when developing an 
undergraduate curriculum for visualisation, so as to avoid an over-reliance on digital media 
for design, visualisation and construction documentation. CAD allows great opportunities for 
spatial understanding through the exploration of 3D modelling, although at the expense of 
considerable constraints, primarily the distancing of the designer from the physical realities of 
the actual design and current software engineered to serve more human-scale design 
disciplines. For this reason, traditional analogue methods, where designs are developed via 
physical model-making and hand-crafted graphic representation, still represent a valuable 
dimension of design. 
There is a dichotomy between designers, who tend to lean towards one or other mode 
of visualisation. However, both sides agree that the design process can be as personal and 
unique as the design itself. This thesis does not argue for one position over another, but 
endeavours to examine a possible marriage between the two and determine how both can be 
used in conjunction to aid design practices. As the principles of landscape architectural 
visualisation are specific to the field, the principles of hybrid visualisation techniques in the 
design process and design understanding need to be carefully defined. 
This research is presented as a chronicle of a university curriculum tested over two 
years by the Author, which incorporates the various visualisation techniques and the methods 
by which they are imparted to students, and evaluates them, using anecdotal and empirical 
information examined from the perspective of both teacher and student. This research is 
designed to not only demonstrate the importance of hybridisation of the old and the new, whilst 
maintaining important design tools and visualisation techniques, but also attempts to quantify 
the effects of the experiment on participants by means of a student questionnaire. The 
questionnaire explored what effect a devised visualisation curriculum framework, and 
resultant hybridised visualisation curriculum, had on students both during and after their 
involvement. It focussed on eliciting information on the students’ knowledge in design 
process, digital software, hand-drawing skills, spatial awareness and hybridisation cognizance 
before, during and after their participation, in order to gauge the strengths and weaknesses of 
the curriculum framework. As well as exploring, testing and analysing the means by which to 
hybridise the digital and analogue techniques in an undergraduate novice in landscape design 
visualisation, the Author also attempted to instigate independent learning and analytical 
aptitude in the students through a devised pedagogical position.  
This thesis will not only challenge the growing trend for commentators to segregate 
the ways of working into a digital-analogue dichotomy, but also validate a developed and 
tested hybridised design process and curriculum framework for undergraduate landscape 
architectural programs within Australia. It brings to light the importance of landscape design- 
specific software in facilitating digital design in both professional and pedagogical spheres. 
This research is also likely to have a much broader effect on professional practice across all 
areas of the Landscape Architecture discipline, since findings show that early introduction into 
hybridised visualisation for undergraduates of Landscape Architecture have lasting benefits. 
One relatively unexpected conclusion from this research is that site visits for landscape design 
benefit the student of design visualisation more than anything else in understanding the 
human-environment spatial relationships necessary for landscape architectural visualisation. 
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1Chapter 1:  Introduction 
This chapter outlines the background (Section 1.1) and context of the study (Section 1.2) 
of the study, the overarching objectives (Section 1.3) and significance of this research (Section 
1.5). Finally, it includes an outline of the remaining chapters of the thesis (Section 0). 
1.1 BACKGROUND 
My relationship with technology has been a relatively short one compared with the “digital 
natives” of today who, from an early age, are introduced to the technological tools developed over 
the preceding years. I can only speculate how my learning and skill set might have been enhanced 
had I been in their situation, but, on reflection, from my observations over the years of teaching, I 
consider that I have benefited from developing my visualisation skills during the transition from 
analogue to digital technologies. By developing the abilities of drawing and sculpting in an 
analogue setting before being introduced to the digital equivalent, I am better able to understand 
three-dimensional adaptations in the digital realm as well as understanding the shortcomings of 
Computer-Aided Design and Drafting (CADD) technology after seeing first hand its development 
over time.  
There is evidence that prior analogue experience can be a key contributor to heightened 
cognitive perception (Oxman, 2000, p.338), supporting this personal observation. If the student 
cannot conceive a design both conceptually and physically, how will the integration of digital 
methods result in a successful design? That assumed, there is no question that digital design 
visualisation methods are beneficial in fast-tracking design process and productions, while 
simultaneously aiding the development of designs that can be far more sophisticated structurally 
than was possible before CADD technology. Moreover, although digital design is now completely 
engrained into landscape and architectural design teaching and professional practice, there is a need 
to orchestrate a blend between analogue and digital visualisation techniques in formulating design 
which will keep the techniques of old alive and relevant. The necessity for this is largely due to the 
significant shortcomings of the available software that is specifically Landscape Architecture-
focussed: measures need to be in place to ameliorate these shortcomings by continuing to use some 
of the traditional methods used to teach Landscape Architecture before the digital revolution. This 
will benefit not only the designer and built outcome, and it will also allow the construction of a 
methodology which can be used to impart landscape design knowledge and landform 
understanding through landform representation. 
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Visualisation in Landscape Architecture is arguably more significant to the design process 
for the Landscape discipline than other design disciplines because ‘landscape’ itself is a cultural 
construction or a ‘frame’ formed primarily through our representations and visualisations of 
spaces. Therefore, the visualisation of the ‘site’ by the landscape architect becomes a powerful 
instigator of and/or influence upon design outcomes, which synchronically can be used to assess 
the effectiveness of those future propositions both by the designer (student) and their clients 
(marker/grader).  
Landscape Architecture visualisation is inherently problematic to teach because often 
students cannot physically see how their designs actually affect the real world. Unlike product 
designers who have the option of creating 1:1 models in order to test the final look and feel of their 
design, Landscape Architecture students often work entirely in the conceptual realm. Spatial 
intelligence of an undergraduate Landscape Architect is therefore difficult to cultivate. There is 
also the added difficulty of CAD software use due to the vast variety of landscape modelling forms 
as opposed to relatable architecture and even human-scale industrial design pieces. The difference 
between the usage of Central Processing Unit (CPU) and Random-Access Memory (RAM) to 
process a landform 1000 times the scale of a model of a building makes using and understanding 
these softwares considerably more complicated for a landscape architect than for an architect. 
[F]undamental courses that develop design knowledge; technology based courses that 
develop scientific formation of architecture; artistic based courses for strengthening 
architectural expression; and, finally the design courses, being a combination of the 
former three and constitute the most crucial part of design education. (Demirbaş & 
Demirkan, 2003, p.437) 
By these statements, it can be presumed that the development of both digital and analogue 
design visualisation skills is crucial for landscape design development and understanding, which 
is why it is often taught early in the undergraduate’s degree (Demao & Saltzberg, 1992; Nwoke, 
1993; Sheil, 2008). However this poses a dilemma: how can digital design be integrated into the 
undergraduates’ curriculum in a manner that not only develops their understanding of the CAD 
software and Landscape Architecture design, but at the same time, develops their 3D landform 
spatial awareness (integral for Landscape Architecture design), their skill in representing design 
visually and their independent learning, whilst following a rudimentary landscape design 
framework and using the limited digital resources available for Landscape Architecture discipline?  
Visualisation according to the literature is both the vehicle and mode by which design is 
communicated (Box, 2007; Dahl et al., 2001; Lange & Bishop, 2005; Moore, 2004; Oxman, 2002), 
and can be described as capturing or casting both reality and imagination (Koliji, 2010). From 
personal and academic understanding of what visualisation means in Landscape Architecture 
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(discussed in length in the following chapters), design – in the full sense of the term – would not 
exist without it. It is fundamental that an undergraduate (or any level of student) landscape 
architectural-focussed visualisation class cannot be taught completely devoid of, and separate 
from, the landscape design process. In landscape architecture there are two sites a designer will 
visualise: firstly, the actual physical, real world site and secondly, the constructed abstract site, 
construed from data and spatial information in the designer’s ‘desktop’.  
Visualisation applies to all stages of the design process, not just the presentation of final 
design. In essence, it becomes a feedback loop in which a designer takes their idea from concept 
to the threshold of reality, while influencing the design process throughout its duration by analysing 
and testing design using representation and models. Students of design should not only learn the 
desired ‘graphics’ and traditions of their discipline, but also learn how to understand and explore 
spatial qualities, form and physicalities of topographic information, the building blocks of 
landscape creative pursuits, conjointly with the methodology of their discipline. This begs the 
question then, as to how the current media available today should be utilised to teach visualisation 
to the student of Landscape Architecture?  
For many reasons (with commercial enterprise being at the forefront), universities are 
tending towards CAD-specific classes: however, focussing purely on one mode over the other may 
generate more problems than it solves, especially when the CAD software available has a lack of 
landscape modelling focus or extremely limited ability to carry out landscape design practices, and 
may only be an option for the more human-scale design disciplines. Purely digital visualisation 
design studio classes have been discussed in the literature, most notably in Architecture-based 
research productivities (Ibrahim & Pour Rahimian, 2010; Iordanova, 2007; Oxman, 2006, 2008; 
Walther et al., 2007; Won, 2001), in which complications from a digitally one-sided approach to 
visualisation are discussed. These include software glitches and inadequacies, novice CAD user 
frustration and confusing software interfaces, and aesthetic and structural impact on design 
generation, to name but a few. At the same time, purely analogue-focussed design/visualisation 
classes have their own issues. Novice designers, particularly students, experience significant 
difficulty such as inadequate time management, coping with inflexibility and rigidity of physical 
modelling, understanding and presenting 3-dimensional concepts in a 2-dimensional manner when 
sketching, and learning the particular skills necessary for the discipline’s professional practice 
(Ibrahim & Pour Rahimian, 2010; Scribner & Anderson, 2005; Stones & Cassidy, 2007). What 
has been identified while researching the pedagogy of design and visualisation methods is the lack 
of Landscape Architecture discipline-specific published knowledge, as evident from the list of 
referenced literature gathered during this research. 
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Not only is it evident in the lack of resources compared with the broader design disciplines 
such as architecture and industrial design: (it could be argued, if compared with landscape design, 
that these disciplines ‘design in a bubble’) but it is also evident in the CAD softwares themselves 
and the lack of landscape focus in their somewhat limited specialised landscape design capabilities. 
The most problematic aspect of landscape architectural design schools teaching visualisation 
methods is the fact that software applications (specifically 3D-modelling platforms) presently used 
by landscape architects professionally and educationally have so far been developed specifically 
for civil engineering and architectural design applications:  those that have a definite landscape 
focus are generally targeted at creating realistic landscape environments for purely pictographic 
purposes, or facilitating DIY home landscape garden design for the novice. Having said that, it is 
possible for digital design software to be as versatile as one would like to be, as long as its full 
capabilities and potentialities are fully understood by the user - something not possible over a short 
period of time, and certainly not learned in the timeframe that an undergraduate student of 
landscape design would have available.  
When pursuing a design process in any mode, students will inevitably be faced with issues 
from both sides of the visualisation coin, and it has been established that there is essentially no 
clear media winner between traditional sketching methods and conventional CAD software 
(Ibrahim & Pour Rahimian, 2010, p.985). The most rational solution is to integrate design praxis 
into the curriculum that engages the student without inhibiting their design processes or creativity, 
by using a range of strategically choreographed mixed-modal approaches that facilitate 
independent visualisation. Questions worthy of consideration are: What mixed-modal approaches 
are appropriate for the undergraduate Landscape Architecture student? And in what structure 
can they be best arranged to create a suitable design praxis enabling the student to overcome 
the problem of insufficient visualisation digital platforms for Landscape Architecture? 
Cumulative teaching experience over the years (2005 to present), from various help-desk 
positions through to design and teaching of design classes, has enabled me to understand the 
necessity of adaptation in education not just of the educator, who is constantly engaged with 
assessing and incorporating contemporary digital technologies, but also in regard to the pedagogy 
used. Pedagogies in tertiary institutions are required to be a dynamic foundation for the legacy of 
all disciplines taught, becoming the focus for curricular development. Content is continuously 
updated by the development of technology and shapes the form and function of instruction. 
Nevertheless, we need to simultaneously honour the importance of preserving traditional 
techniques whilst re-invigorating others to follow the perpetually changing teaching environment 
and learning tools.  
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After being offered a more significant contract teaching role, the opportunity to combine 
teaching and research on the theory of pedagogy of Landscape Architecture visualisation emerged. 
This research endeavour focussed on the establishment of the Visualisation 2 (Vis 2) class for QUT 
School of Design. Classes at QUT are defined either as core or minor ‘units’, which are allocated 
either 12 or 24 ‘credit points’ (CP) which define their weighting in each semester. Each student is 
allowed a maximum of 48 credit points per semester for full-time course study with a maximum 
of 24 Core Units (288 credit points) and 8 Minor Units (96 credit points) totalling 384 credit points 
for the entire degree. Vis 2 is a core unit which amounts to 12 credit points, one quarter of the 
semester’s loading (see Table 1-1 and Table 1-2). 
Observing undergraduate course development by other academics over the years, 
developing an inherent knowledge of what is necessary through my own practices, gaining 
practical knowledge of what is wanted from the students, along with significant research into 
curriculum design: all of these have come together in this thesis and had previously provided the 
basis for a co-authored publication by the Author entitled ‘First year design “Visualisation II”: 
The hybridisation of analogue and digital tools’ (Caldwell & Woodward, 2012). 
Research on analogue and digital techniques (Cantrell & Yates, 2012; Dines & Brown, 
2002; Ervin & Hasbrouck, 2001; Sheil, 2008; Weddle, 1967), and curricular framework design 
and intentions (Cuff, 2001; Kvan et al., 2004; Mark, 2003; McClain, 1993; Oxman, 2008; Stoltz 
& Brown, 1994; Wollensak, 2002) are well established. What has been less recognised is a 
specific framework for the delivery of hybridised techniques and methods that help to develop a 
Landscape Architecture student’s spatial awareness when utilising CAD technologies, as well 
as independent learning and experimentation skills in the Landscape Architecture discipline. A 
framework that fulfils these objectives would not only help students adapt to perpetual changes in 
CAD technology, but would also give them a cognitive framework on how to combine them to 
accomplish superior design resolutions and subsequent visualisations.  
This study is primarily concerned with the pedagogy of digital, analogue and hybridisation 
of both techniques of used in design Landscape Architecture undergraduate visualisation class. The 
study will identify and test techniques that can effectively instil a suitable design praxis for students 
in future classes and to aid competencies with future CAD software. Additionally, this thesis 
discusses a theoretical methodology for the unit framework, the definition of visualisation and the 
design praxis, pedagogical approaches and common challenges faced when creating undergraduate 
curriculum frameworks. 
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1.2 CONTEXT 
At the time of the inception of Vis 2 unit and over the subsequent years, the Landscape 
Architecture course curricula at QUT was structured as follows: 
Table 1-1 Course Requirements – 2011, 2012 and 2013 
Semester 1 Semester 2 
              Year 1 
Landscape Design 1 (Studio)            12 CP 
Design and Sustainability (Theory)   12 CP 
Introducing Design (Theory)             12 CP 
Visualisation 1 (Studio/Laboratory)   12 CP 
Landscape Design 2 (Studio)            12 CP 
Introducing Design History (Theory)  12 CP 
Landscape Horticulture (Technical/Theory)  12 CP 
Visualisation 2 (Studio/Laboratory)  12 CP 
              Year 2 
Landscape Design 3 (Studio)         12 CP 
Landscape Ecology (Technical/Theory)  12 CP 
Second Major/Minor unit 1               12 CP 
Second Major/Minor unit 2              12 CP 
Landscape Design 4 (Studio)                  12 CP 
Landscape Construction 1 (Technical/Studio)12 CP 
Second Major/Minor unit 1                      12 CP 
Second Major/Minor unit 2                      12 CP 
              Year 3 
Landscape Design 5 (Studio)        12 CP 
History and Criticism of Landscape Design 12 CP 
Landscape Construction 2 (Technical/Studio)12 CP 
Second Major/Minor unit                  12 CP 
Collaborative Design (Studio)                 12 CP 
Landscape Practice and Law (Theory)       12 CP 
Landscape Construction 3 (Technical/Studio)12 CP 
Second Major/Minor unit            12 CP 
              Year 4 
Landscape Design 6 (Studio)             12 CP 
Landscape Design 7 (Studio)      12 CP 
Design and Research (Theory/Studio)   12 CP 
Second Major/Minor unit               12 CP 
Landscape Design 8 (Studio)            12 CP 
Professional Practice (Theory)         12 CP 
Landscape Planning and Policy (Theory)  12 CP 
Second Major/Minor unit              12 CP 
Any subsequent digital classes were by elective only; however, some subsequent theory 
units required the use of digital software, although no link had been made with the Vis 2 unit prior 
to course development to make sure there was a continuation of learning.  
By comparison, incorporating a digital visualisation unit in the foundational year of 
university study is common practice nationally. However, the definition of what ‘digital design’ 
means between units varies. Usually it involves focussing on artefact design, or on abstract visual 
productions in order to learn and understand the software, with follow-up intermediate and 
advanced digital core units for students to refine their digital ability each subsequent year of their 
degree. Through my own experience, technology is very different now than in my formative years 
of study, and with these changes, as well as the constant budget cutting and faculty structure 
changes, it appears that units need to pack more information and as much learning as possible in 
order for the students to get a well-rounded education. It is evident from the changes in course 
structure from 2013 to 2014 that crucial units had been merged with others and more importantly, 
technological units such as Landscape Technology (formerly Landscape Construction 1) had been 
moved from second year to first to correspond with Vis 2. In 2015, the Vis 2 unit will be completely 
merged with Landscape Technology (their first technical landform construction unit) so students 
are better able to rapidly prototype their 3D CAD-graded landforms. 
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Table 1-2 Course Requirements – 2014 
Semester 1 Semester 2 
              Year 1 
Landscape Design 1 (Studio)  12 CP 
Design and Sustainability (Theory)  12 CP 
Introducing Design (Theory)  12 CP 
Visualisation 1 (Studio/Laboratory)  12 CP 
Landscape Design 2 (Studio)   12 CP 
Introducing Design History (Theory)  12 CP 
Landscape Technology (Technical/Studio)  12 CP 
Visualisation 2 (Studio/Laboratory)  12 CP 
              Year 2 
Landscape Design 3 (Studio)  12 CP 
Landscape Horticulture (Technical/Theory) 12 CP 
People and Place (Theory)                  12 CP 
Second Major/Minor unit     12 CP 
Landscape Design 4 (Studio)    12 CP 
Landscape Construction (Technical/Studio)  12 CP 
Landscape Systems (Theory)              12 CP 
Second Major/Minor unit   12 CP 
              Year 3 
Landscape Design 5 (Studio)   12 CP 
History and Criticism of Landscape Design 12 CP 
Second Major/Minor unit 1               12 CP 
Second Major/Minor unit 2         12 CP 
Landscape Design 6 (Studio/Technical)   24 CP 
Second Major/Minor unit 1            12 CP 
Second Major/Minor unit 2             12 CP 
              Year 4 
Landscape Design 7 (Studio/Theory) 24 CP 
Research Methods (Theory)             12 CP 
Second Major/Minor unit              12 CP 
Landscape Design 8 (Studio/Theory)  24 CP 
Prof. Practice in LA (Theory)  12 CP 
Second Major/Minor unit    12 CP 
 
The inception and development of the Vis 2 unit continued on from techniques taught in 
Vis 1, with some crossover, in which the teaching of cognitive and hand-eye coordination skills 
necessary for technical and creative drawing took place. The next logical step in a first-year design 
student’s introduction to the visualisation methods was to amalgamate these analogue drawing 
skills with the digital, forming a gradual, scaffolded introduction into the digital design domain and 
knowledge of manipulating complex landform information. This is designed to educate students 
with adequate design praxis for landscape design, dissuading them from solving design outcomes 
using simple digital photorealism rather than developing articulate and topographically focussed 
design resolutions. The unity of digital and analogue techniques is classified in design language 
for the purpose of this thesis and for the unit language used to students, as hybridisation in terms 
of method and/or process and/or product (Couchot, 2002, p.21).  
1.3 PURPOSES 
One immediate discovery made during the literature review was the lack of Landscape 
Architecture discipline-specific resources on and involving all forms of visualisation. The literature 
is dominated by research on digital software from other broader design disciplines, much of it with 
a specifically architectural focus. This lacuna transposes to a poorly articulated pedagogical 
framework, one that is unable to address methods to develop a Landscape Architecture student’s 
spatial awareness, independent learning and experimentation skills specific to the their discipline, 
where the kinds of mixed-modal or ‘hybridised’ approaches suitable for the novice student of 
Landscape Architecture have yet to be fully defined. In addition to this specific gap in the literature, 
there is a more general lack of resources on, and involving, forms of analogue and digital 
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hybridisation in design and visualisation generally. This suggests that hybridisation is a highly 
undeveloped area of study. 
Another discovery is that the current CAD software options available are generally non-
landscape focussed: even those which profess to be applicable to Landscape Architecture are 
actually better suited to small-scale design. Those 3D CAD software packages that best facilitate 
Landscape Architecture digital design are the focus of this study. However, in order to formulate 
the context of this particular kind of ‘practice-led’ research, the construction of ‘test’ frameworks 
for the curriculum, derived from the literature review, is first necessary. 
This thesis provides an account of the teaching practices used within the Visualisation 2 
unit delivered in the second semester of 2011 and 2012. In order to establish and test the efficacy 
of a pedagogical framework (derived from the literature and learning theorem models) and the 
efficacy of the sequence of visualisation techniques using the available analogue and digital 
resources, two iterations - in both an inaugural and in a subsequent readapted form -  where 
necessary. The framework, and thus, unit curriculum, incorporates activities to impart design skills 
and visual literacy, and to encourage the students to explore and encourage their own approach to 
design and end product by sequentially initialising independent learning whilst challenging their 
analytical aptitude. Its main purpose being to help students understand the complexities of general 
learning and understanding of appropriate Landscape Architecture and landform design. 
In order to establish a suitable framework for Visualisation 2 and this study, the 
pedagogical content was developed with initial broad goals to achieve throughout both adaptations 
of the unit. These include but are not limited to: 
1. Link it to other units in the Landscape Architecture program 
2. Encourage the hybridisation of analogue and digital techniques 
3. Evaluate student learning and spatial understanding 
4. Test teaching strategies 
5. Capitalise on available software. 
Through the analysis of various visualisation methods used to impart landscape 
visualisation to students within a conceptual and pedagogical framework, and the establishment of 
survey information from a student’s position on visualisation, it will be possible to explore the 
usefulness of hybridisation in more detail and address deficiencies in a specific visualisation 
curriculum and framework. 
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1.4 SIGNIFICANCE 
This research is significant because it establishes a new framework for a curriculum in a 
Landscape Architecture undergraduate program that both facilitates the use of CAD software for 
Landscape Architecture design, whilst embracing skills particular to analogue production. It is 
envisaged that this research will have relevance to Landscape Architecture education across the 
Australian context. This framework has been tested via the deployment of sample curricula over a 
two-year period with student feedback on both curricula design and their learning experience has 
been obtained and analysed. The research establishes a manner of production to align with the 
inherent non-linearity that characterises the design process in Landscape Architecture practice. The 
applicability of such a curriculum could also be adapted to accommodate the specificity of parallel 
design disciplines, such as Architecture, Interior and Industrial Design, however the issues which 
stand with the CAD software falling short of landscape needs are not as apparent for these 
disciplines and would need adjusting to suit.  
One of the main concerns regarding a pedagogy constructed around visualisation methods 
and processes is that it is not necessarily the techniques taught, but rather how and in which order 
they are taught that is the key to students’ absorption of design knowledge pertaining to the 
complexities, expansive scope and the irregularity of topographical form that characterise 
Landscape Architecture practice. This concern became the fulcrum for the methodology dicta, it 
framed the literature review, and in turn formed the framework for the tested curriculum. 
In addition, this research endeavours to answer the following questions that the 
preliminary research has revealed. These include: 
 How does the pedagogy of landscape architectural visualisation influences, or is 
influenced by, landscape architectural design? 
 What are the encountered effects that visualisation techniques and the order in 
which they are imparted have had on design development and visual 
communication when structured into one cumulative narrative for landscape 
design? 
 Would a hybridised visualisation curriculum affect the students’ cognitive spatial 
aptitude as opposed to using a singular approach of either analogue or digital 
methods? And if so, how? 
 How would this pedagogy transform the way Landscape Architecture students 
learn the mechanisms of the discipline and how to visualise their designs?  
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1.5 THESIS OUTLINE 
The remaining chapters of this thesis cover the literature review, methodology and 
methods, discussion on the two iterations of the taught unit, and research findings. The thesis 
concludes with a discussion of future research needs.  
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2Chapter 2:  Literature review 
The review begins with the definition of what visualisation is and the role it plays in design 
disciplines (Section 1.1), followed by an overview of the various visualisation modes and methods 
(Section 2.2). It continues with an overview of the landscape design praxis, discussing how 
visualisation is integral to design cognition (Section 2.3) and then follows with principles of design 
pedagogies and the teaching of techniques (Section 2.4). The various approaches to education, 
including modes and methods for educators of design, are discussed (Section 2.5). This chapter 
concludes with a summary of the implications for visualisation (Section 2.6) and highlights 
conclusions drawn from the literature impacting on this study.  
Extant literature establishes the implication of teaching visualisation within an 
undergraduate design curriculum; however, knowledge drawn from the cognitive design 
perspective and my own observations of most of the landscape design visualisation processes 
underpin this review. 
2.1 VISUALISATION 
Visualization is at the heart of creativity; it’s the mechanism that enables your imagination 
to focus. It is an essential tool. (Box, 2007, p.97) 
Visualisation can be classified dually as a vehicle of creativity (the imagined) (Box, 2007; 
Oxman, 2002) and a mode by which design is communicated (the product) (Dahl, et al., 2001, p.6; 
Lange & Bishop, 2005; Moore, 2004) as it encompasses 3D massing, apparition and illustration, 
design resolution, conceptual engagement and aesthetic expression (Oxman, 2005).  These 
operations of visualisation are either an act of casting the world inside of us or capturing the world 
in front of us or (Koliji, 2010, p.35) and therefore become a bridging activity that underpins the 
process of design. Both classifications of the term ‘visualisation’ can be associated with the three 
spheres of observation and understanding. These are understood as described in Koliji (2010) as 
the ‘imagination’, the ‘intellect’ and ‘sensory disposition’ of the creation of artefacts whereby 
‘imagination’ is the act of cognitive visualisation, ‘intellect’ is the knowledge applied in the field 
and ‘sensory disposition’ represents the inherent qualities and external influences present during 
visualisation. Therefore, if visualisation is as both process and mode by which design is conceived, 
developed, generated and finally communicated, these three spheres of representation are involved 
in a cognitive, physical and digital manner.  
‘The imagined’ visualisation has been described as seeing with the mind’s eye (Oxman, 
2002, p.148) using mental imagery in the early development of design (Brandon & McLain-Kark, 
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2001). Asking a student of Landscape Architecture to first place themselves in their design at a 
rudimentary stage in concept development becomes the act of cognitive visualisation or ‘guided 
imagery’ (Egan, 2013, p.108). The ability to mentally ‘visit’ the space before it is realised on screen 
or paper could be the simple skill to a better design, therefore the understanding of landform spatial 
attributes and physical rules they are bound by, is fundamental for landscape design. If imagination 
is a skill necessary to design a landscape, then engaging with and enriching the student’s cognitive 
imagination faculties is at the heart of visualisation - as both the process and product - which would 
become the key to unlocking the student’ ability to design. This has been realised by Oxman 
(Oxman, 2004, p.67) who has established that the cognitive content of design thinking should be 
considered a main pedagogical objective in design education, however imparting ‘imagination’ 
and ‘design thinking’ is not an easy feat for a teacher to achieve (Egan, 2013). Creating curricula 
that nurture these integral faculties should involve an effective method of connecting student with 
site on a cognitive level. With this, the student can create a design that is aligned with the real-
world site in question, and therefore produce a better design. 
If the act of Design is conceiving and giving form to artifacts that solve problems (Urlich, 
2011, p.2), then Visualisation (the product conceived) in Landscape Architecture becomes a 
powerful problem-solving tool, assisting decision-making or making suggestions for the user 
(Lange & Bishop, 2005, p.xiii) for such a problem-solving and finding discipline (Urlich, 2011; 
Wake, 2000, p.263). Typically, visualisation reveals unexpected consequences, seeding 
idiosyncratic concepts and features, and in due course, establishing a ‘dialogue’ for design. The 
process of visualisation results in ‘solving’ visual problems whereby digital shapes may represent 
design concepts as well the objects of design (Oxman, 2002). Landscape students learning 
fundamental design ‘dialogues’ will find that software which enables the production of digital 
landforms will require them to deal with design problems on a much larger scale, because it 
presents spatial information in a more complex way than previous 2D landform representations. 
Introducing these softwares would require the curricula to incorporate them in such a way that does 
not impede the design process demonstrated, but in fact enhances it, and that also allows the student 
to be aware of their value in problem-solving design issues. 
The role of visualisation in design is often used to help the designer and viewer predict 
and appreciate a projected or anticipated reality (Lange & Bishop, 2005, p.xi). If ‘landscape’ 
becomes the ‘frame’ for design, its representation is crucial in the formation of landscape design 
generation. Understanding these real-world contexts and mentally visualising them throughout the 
design process is what sets Landscape Architecture apart from the other design disciplines, and 
‘visualisation’ therefore can be classified as an essential element when learning the discipline. 
Landscape visualisations simultaneously form the students understanding of landscape design and 
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allow landform manipulation by developing idiosyncratic design practices. The question remains, 
how would one achieve the best results in student understanding of complex landform and design 
practices within a unit dedicated to Landscape Architecture visualisation? 
2.2 CRAFT 
To encapsulate all methods of visualisation products, ‘craft’ seems to be the term that 
suffices being described as creating by use of hands (McCullough, 1996, p.12). Commentator 
Malcolm McCullough has espoused that the definition, ‘craft’ is a term that not only encapsulates 
everything physically produced by a designer, but also everything digitally manifested. 
Furthermore, if craft is the creation of artefacts, and an artefact is any object made by humans with 
a view to subsequent use (Butler, 2003), then the simulated reality realm and objects that exist 
within can be included in this definition. There has been a push recently to place the craft back into 
computational ‘drawing’ or ‘drafting’, with the development of the tablet (Rogers, 1980) and 
subsequently the tablet/screen hybrid (Tian et al., 2009). The hand/eye/tool convergence has been 
restored and the subtleties and control provided by the hand have a real input into these digital 
creations, rather than via the mechanical hand/mouse control from previous hand-eye separation 
during the preceding years of development (Sutherland, 1964). This is a positive advancement for 
design disciplines; however, technology is still underdeveloped for the needs of landscape students 
who are in their fundamental years of developing their skills with little ‘absolute’ crossover 
between analogue and digital at this point in time that can facilitate a purely hybrid approach to 
visualisation. 
Landscape architectural drawing is not so much an outcome of reflection on a pre-existing 
reality, as it is productive of a reality that will later emerge. The built landscape must be 
determined in advance, and will exist after the drawing, not before it. James Corner 
(Corner, 1992, p.245) 
In a design context, the modes of visualisation can be categorised into three distinct types: 
analogue, digital and a hybridisation of both modes (Ibrahim & Pour Rahimian, 2010). The process 
of visualisation, however could be considered as the process of design development, from the 
cerebral inception (Lawson, 2006), through to final communication of theoretical design intent 
ready for construction. Landscape Architecture, similarly to other associated design disciplines, 
uses all three modes of visualisation in the design process, and to date there is no accepted manner 
in which they may be used or even combined for the benefit of design or in the learning of the 
discipline. A framework for the combination of methods is a necessary to further the pedagogy of 
Landscape Architecture. 
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2.2.1 Analogue 
Analogue methods of visualisation can be described as anything crafted that is devoid of 
technological influences i.e. design visualisation by freehand or manual drafted/crafted methods 
(Brandon & McLain-Kark, 2001). 
The physical act of drawing plays a part in the seeing and reinterpretation process. 
(Stones & Cassidy, 2007, p.69) 
Sketching or drafting by hand are essentially ‘thinking tools’ for designers (Lawson, 2006; 
Suwa & Tversky, 1997) and can come in the form of design drawings, diagrams and most 
importantly, conceptual visionary drawings (Lawson, 2006). These abstract representations or 
‘conceptual sketches’ are quite different from hand-drawn presentation or documentation 
drawings, and are often are given little consideration in the design process (Rodgers et al., 2000, 
452) which is possibly due to their abstract nature. Nonetheless, the ability to produce such 
important conceptual manifestations of the imagination is paramount for any designer. It is in the 
time taken to refine an abstract conceptual drawing that thinking and refining mental images of 
design occur (Zeisel, 2006, p.153); conceptualising the design thought process – something which 
the fast-paced nature of 3D modelling theoretically inhibits. It is understood from both a design 
education and professional viewpoint that exercises which begin with abstract representation in 
two dimensions, such as drawings, which then are conveyed in three-dimensions as physical 
models, to more defined drafted projections and 3D physical modelling, are necessary in the early 
stages of design (Akin & Erem, 2011; Lee & Ballew, 2006; Treib, 2008), as well as highly 
necessary in order to enlighten the student about appropriate landscape/landform design. There is 
no doubt that analogue techniques should remain a core component in the learning of visualisation 
and their combined design processes: however, it is obvious that solely analogue methods of design 
conceptualisation have become outdated in the new technical era, and that activities that instigate 
design have to become hybrid forms of visualisation. The question is: what kind of hybrid activities 
would conceptualise the designer’s thought process and subsequently allow them to achieve the 
best design results? 
Images of any kind are the primary language used by landscape architects to represent 
ideas and persuade people. They show us the future of open spaces and the environment 
– part of the future of our society. The ability of landscape architects to express themselves 
in plans, pictures and visualizations is understandably envied by those working in other 
disciplines. (Mertens, 2010, p.6) 
In order to understand this ‘primary language’, the landscape student should be fully aware 
of the spatio-temporal conditions they are working with and designing for and a manner in which 
to demonstrate them. For example, the ephemeral and unpredictable elements of landscape design, 
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such as vegetation and seasonal water features, are often represented as static forms, without 
allowing for the transitional and often volatile nature of these elements, and the visualisations may 
have a strong element of artistic licence, all in order to sell the design to the client in the first place. 
Hand-crafted illustrations using traditional media can demonstrate the spatio-temporal conditions 
of Landscape Architecture and their temporal nature. Since the purpose of design visualisation 
products is to impart design intentions using ‘representational drawings’ according to Corner’s 
standpoint on visualisation (Corner, 1992, p.257-8), the designer must achieve appropriate kinetic 
visualisation ‘casts’ of their design which have objective, reality and being. Hand-drawing in 
landscape design also provides the viewer with a distinction between existing environmental 
conditions and the inserted project conditions of the design, defining clearly to the client what is 
being offered.  
Understanding how to achieve these kind of dynamic and technical representations of 
landscape designs using traditional analogue implements and methods (which have not changed 
much over the years) may require students to have an inherent artistic ability before they pursue 
this as a potential career. However, artistic ability does not always translate into technical ability, 
and students are usually faced with a steep learning curve to bring their technical drawing ability 
up to a standard that will advance landscape design and understanding. Translating the student’s 
rudimentary use of pencil, markers and rulers on paper into the more complex use of Rotring™ 
pens, T-squares, French curves on trace paper is often assumed to be the student’s responsibility 
and can generate issues with their learning and design outcomes. A combination of modes of 
visualisation may become the key to overcoming any lack of intrinsic artistic ability of the student, 
thereby lessening the learning difficulties faced by students beginning with little to no inherent 
talent for visualisation. 
2.2.2 Digital 
Digital methods of visualisation can be described as solely human-computer interaction-
based, commonly employing software platforms in the process, such as Computer Aided Design 
(CAD), Augmented Reality (AR), Virtual Reality (VR) and Virtual Environments (VE) (Brandon 
& McLain-Kark, 2001; Ervin, 2001; Ervin & Hasbrouck, 2001; Ibrahim & Pour Rahimian, 2010; 
Ishii et al., 2004). The term ‘virtual’ is often used to refer to the digital space of computer-aided 
design (Lange & Bishop, 2005, p.32-33; Lynn, 1999, p.10; McCullough, 1996, p.121; Yang et al., 
2010), however a better term might be simulated reality (Lynn, 1999), since the word ‘virtual’ is 
defined as being such in power, force, or effect, though not actually or expressly such. Since 
landscape architectural modelling develops the drawing of a landscape, and not the actual 
landscape itself, the simulation by virtue of certain software packages may characterise that model 
A Practice-led Study of Analogue, Digital and Hybridised Visual Representation Pedagogy for Undergraduate 
Landscape Architecture Students  
 
© 2016 Woodward 16 
in a simulated environment determined essentially by the level of sophistication of the software 
parameters.  
Some of the current 3D-modelling CAD softwares include Google SketchUp™, 
Rhinoceros™, SolidWorks™, VectorWorks™, Blender™, Form-Z™, and Autodesk’s 
AutoCAD™, 3DsMAX Design™, Revit™, Maya™, Vue™ and Civil3D™. CAD softwares that 
primarily work in two-dimensions for graphic design purposes available at present include 
Sketchbook Pro™, Corel Draw™, and Adobe’s Photoshop™, Illustrator™, InDesign™ and 
Acrobat Pro™. Of the digital design softwares, most are foundations for 2D drafting and 3D 
modelling, however, those softwares that are more graphic design-focussed commonly fall under 
the classification of computer-aided design when used in conjunction with vector-based drafting 
software. The foundations of 3D-modelling software packages derive from surface modellers and 
solid modellers (Ervin & Hasbrouck, 2001), primarily operating independently, but also developed 
to function reciprocally. Of these 3D CAD softwares, Google SketchUp™, Rhinoceros™, 
AutoCAD™, 3DsMAX Design™, Revit™ are generally used in the teaching of Landscape 
Architecture, however these only provide limited landscape representational tools. 
With all 3D CAD software, there are three kinds of modelling techniques, namely: the 
model-based construction technology, image-based rendering techniques and image- and model-
based hybrid modelling techniques (Ervin & Hasbrouck, 2001). Polygons, Non-Uniform Rational 
Basis Splines (NURBS) curves, Triangulated Irregular Network (TIN), surfaces, point clouds, and 
terrain meshes are common methods for geometric modelling (Ervin & Hasbrouck, 2001; Mitas et 
al., 2006) whereby all vertices, edges, triangular faces and polygon surfaces are accessible for 
modification by the creator for unlimited customisation (Ervin & Hasbrouck, 2001; Yang, et al., 
2010). Parametric objects, equivalent to all geometric modelling options, permit only coordinates 
and parameters to create the object, allowing for far easier modifications than those to standard 
geometric objects.  
Since the very first digital drafting software developed in the 1950s, to the first CAD 
system developed in 1962 (aptly named ‘Sketchpad™’ by creator Ivan E. Sutherland) (García et 
al., 2007, p.764), designers and students of design have taken advantage of digital drawing 
capabilities. Since this epoch in technology, digital design software packages appear to be 
replacing the analogue processes (Lange, 2011) and the old tools such as carbon paper, T-squares, 
slide rules, French curves and drawing boards are gradually vanishing from the design and drafting 
process. These new digital design software tools are undeniably prompting a paradigm shift in 
design methodologies.   
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Out of many CAD softwares available to designers today, 3D-modelling platforms have 
certainly minimised the necessity of tedious and repetitive drafting, although these 3D models built 
in sans-parametric modelling platforms are almost as rigid in construction as their physical 
counterparts (Smelik et al., 2011, p.352) especially when it comes to landform modelling. If a 
completed digital model needed any modifications, the designer using standard modelling 
procedures has to individually re-model each element, whereby starting over becomes a more 
feasible option (Smelik, et al., 2011, p.352).  A 3D model also becomes rigid once it is translated 
into a physical form using the technology accessible today (laser cut/printed/Computer Numerical 
Controlled (CNC) routed) and modelling ceases with the final artefact - often leaving the student 
user no more in tune with the didactics of landform/landscape design than before. 
Whilst the creation of a digital artefact may be as a three-dimensional form, the majority 
of the time it remains two-dimensional. Until full 3D computer technology becomes available, 
digital models will remain as simulated reality. Even new interface technologies such as the latest 
‘holographic’ screen, which gives a perceived three-dimensionality to the two-dimensional screen, 
are not flexible enough for effective use in CAD. Tangible User Interfaces (TUIs), on the other 
hand, such as Urban Planning Workbench™ or ‘Continuous TUIs’ such as Illuminating Clay™ 
and SandScape™ are 3D computational interfaces that give physical form to digital information 
and computation, facilitating direct manipulation of [digital] representations (Ishii, et al., 2004, 
p.287) using a malleable substance that is captured in real time using laser technology for the 
purpose of simulating Geographic Information Systems (GIS). These would have to be the closest 
technologies to date that could give the landscape student a better understanding of landform 
design, yet they still lack the elements necessary for the landscape design qualities necessary at a 
human scale. 
Early use of 3D CAD has been established both as a positive influence on a student’s 
confidence in design and one which keeps them responsive to new methods (Iordanova, 2007), 
however this observation is related to a more general design situation. Limited research has been 
carried out to understand the novice student of landscape design and their use of current ‘landscape-
deficient’ 3D CAD modelling software in the design process. 
With their constraints and other commitments, designers want maximum output in 
minimum time and their heterodox use of CAD often results in products that can be unsympathetic 
to the design objectives, especially in relation to physical sites into which the design is to assimilate. 
An inadequate design slickly produced by CAD may be convincingly deceptive (Lidy, 2006, p.1) 
leaving the student with no more understanding of landform/landscape design than they had before.  
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Landscape Architecture can range from very small-scale design (such as garden design) 
to almost unimaginable scales (Lankhorst, 1987; Pedersen, 2008) such as master planning. If the 
use for 3D-modelling software packages had only one advantage, it would be its ability to visualise 
the human scale of design, providing a window of perception (Hay et al., 2003) to position the 
designer within the landscape without the need for a well-developed mind's eye. To take an extreme 
example, because the design of cities is very large-scale, 3D modelling plays a huge role in their 
manifestation and design (Portugali, 2006). It is easy to understand the role software has in 
producing city models: they can be seen as essentially very large artefacts, artefacts distinguished 
by being self-organizing systems (Portugali, 2006, p.12-13). The urban planning of cities is one 
instance where landscape architectural discipline takes full advantage of the software methods, 
allowing the profound advantages of placing the designer on the street scale to a certain degree. 
Viewers/clients with little to no experience in understanding plan drawings have since been able 
to place themselves in the design and virtually ‘walk’ and experience the design from eye-level in 
the designed simulated reality (Lange, 2011; Lange & Bishop, 2005; Portugali, 2006, p.304; 
Wayne & Bruce, 2003). 
3D-modelling software could be seen as a tool for influential engagement for students of 
Landscape Architecture as the modelling by use of a software application can offer new forms, 
unknown before their creation, to spark the ingenuity of the designer and be interpreted into design, 
or contrariwise, become a negative visualisation tool that leads students to create landscape designs 
that have not followed basic design protocol and are lacking intrinsic landscape components, 
leaving them none the wiser. This raises the question of how a pedagogue of the Landscape 
discipline would use these often fickle softwares to best demonstrate landscape design praxis. 
There are many arguments why 3D graphics can have both negative and positive 
irreversible effects on landscape and architecture design, and it is often through the misuse or use 
of inappropriate software in the design development that problems arise. The demonstration of the 
proper use of available software (even though mostly non-landscape-focussed or highly technical 
with a focus on the civil engineering of landform) as a tool for design development early in the 
undergraduates’ degree, over-rides the negatives. 
2.2.3 Hybridisation 
There are many definitions of the term hybridisation, sub-meanings within the design 
discipline themselves and all may point to a method and/or product, however the research described 
here is concerned with the formulae of and the pedagogics of analogue and digital intermediality; 
the multiple modalities of experience when used on a Landscape Architecture undergraduate basis. 
Hybridisation, therefore, is a tool for understanding design on a level higher than either purely 
analogue or digital modes may provide. 
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Hybridisation is a technological principle completely transverse to the ensemble of digital 
media. If the concept of media and its derivatives is to be retained, then hybridisation will 
have to be the reference technology of intermediality (Couchot, 2002, p.26-27) 
Looking at the origin of hybridisation methods, you could say that digitally printing and 
scanning (and earlier, photographing) of material were the very first acts of intermediality and with 
this, the practice of such becomes a new form of visualisation as it characterises a transversal 
aesthetic, diverse and rich, proper to the digital arts (Couchot, 2002, p.27). It is also the process 
in which a landscape architect student becomes aware of landform scale. A computer-based 
representation has endless scalability, allowing zooming in and out, and can leave the novice 
student confused about its spatial information in terms of an environment/human scale spatial 
connection, whereas printing of a plan or aerial photograph shows the measurable image as a fixed, 
visual data artefact. 
One of the earliest uses of analogue and digital hybridisation was by students who used 
CAD to create traceable templates for  hand-crafted 3D perspectives of their design. The 3D 
modelling capabilities in software such as Autodesk VIZ™ enabled the students to construct 
realistic hand-drawn 3D visualisations by printing renders of digital models and subsequently re-
drawing them in the traditional methods of their choosing (digital to analogue).  In addition to this, 
graphic design CAD software such as Photoshop allowed for the doctoring and refining of hand-
drawn illustrations (analogue to digital). These are just a few examples how technology provides 
a substitute for proficiency in analogue techniques and with the continuous development of CAD 
useability and methods, more students are bypassing analogue processes altogether. To avoid any 
negative effects intermediality may have on the landscape design process, it is important to instil 
correct design practices and visualisation methods early in the undergraduate experience when 
adopting hybridisation techniques as part of design development and experimentation (Sheil, 2008) 
and this is not discussed anywhere nearly as much in the Landscape discipline as in its design 
counterpart - Architecture.  
In light of this, technological progress has been significantly advanced since the 
development of the first commercial pen computing/tablet technology in the 1980s (Rogers, 1980) 
which has since encouraged designers to use this kind of technology for computational ‘drawing’ 
or drafting (Tian, et al., 2009) due to its current widespread availability and affordability. However 
the question still remains, how could the benefit of analogue technique bolster the lack in 3D CAD 
landscape modelling in order to generate a better spatial intelligence and landscape design 
awareness? 
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The hybridisation of analogue-digital techniques in the teaching of landscape design has 
many advantages: students can improve not only their spatial appreciation through landform scale 
transformations from digital to analogue back to digital etc., but also their ability to create 
representations of form that express their cognitive design intentions and core design intent to 
others.  
Hybridisation of techniques 
The designer utilizes conventional drawings in hybrid ways to transcend traditional 
operations in the hopes of leading us down a different path; they are experimental 
operations that stretch the imagination. Walter Hood. Autry National Center, Los 
Angeles, California, 2006. (Treib, 2008, p58) 
Hybridisation of techniques is an area that has not been ‘as established’ as the other modes of 
visualisation in their purist forms, mainly due to the interminable number of possibilities, processes 
and outcomes. A more intricate understanding of the hybridisation process requires one that 
provides a dialogue between visualisation in a way that becomes a ‘talk back’ cyclical loop of 
design praxis, broadening the creativity of imagination in the designer (Oxman, 2002, p.136). 
Frequently referred to as Reflection in Action (Oxman, 2008), this conversation (Eckert et al., 2004, 
p.2) between designer and image enables further insights into their initial envisioned image, which 
has been necessarily changed in the transition from hand‐sketching to CAD based processes 
(McCullough, 1996). If reflection is best thought of as an ongoing conversation (Adler, 1991, 
p.148; Henderson, 1990) and design process conducts a form of reflective conversation with his or 
her ideas (Oxman, 2002, p138; Schon & Wiggins, 1992), the benefit of hybridised visualisation 
methods enables the ‘design conversation’ to become a highly exocentric and idiosyncratic 
metaphysical dialogue between designer and design, which quite often, through a hybridised 
generative process, serendipitously becomes a design process for the designer (Downton, 2003, 
p.29; Laurel, 2003, p.12).  
The key for successful hybrid design environments seems to be displacing the digital as 
the end-process and instead envisioning tools that build on analog practices, supporting 
them seamlessly with digital technology, while focusing on the user task: designing. (Dorta 
et al., 2008, p.125) 
 
 Teaching hybridisation is difficult to orchestrate, and usually the analogue and digital 
processes are isolated usually for more pragmatic, cost-effective, safety and security reasons. By 
segregating digital technology to isolated spaces such as computer laboratories and workshops for 
CAD/CAM, the studios are separated from the processes that these digitally charged spaces 
provide the designer, making it difficult to integrate digital media into the early stages of the design 
process and therefore, limiting the design process possibilities. Separating the analogue and digital 
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methods early in the design process is evident in the literature as most studies reporting on the 
beginning of the design process are generally related to traditional paper‐based sketches (Bilda & 
Demirkan, 2003; Eckert, et al., 2004, p.2; Oxman, 1997, p.329; Schon & Wiggins, 1992). A 
digitally birthed design process is inhibited by the very environment in which design is taught and 
in turn signifies an innate gap in the understanding of visualisation hybridisation.  
 
Hybridisation of visualisation methods should, suppositionally, provide a greater 
understanding of landscape design to undergraduate students than any modes individually, 
however before this can happen, the learning environments used to teach hybridisation need to be 
addressed as there is a clear distinction between the ideal learning environments required for 
analogue and for digital techniques. With proper design, a suitable learning environment may be 
developed to facilitate all manner of hybrid techniques. 
 
2.2.4 Creating balance with hybridisation 
There is a significant amount of literature on the effects of relying solely on one type of 
visualisation mode through the design process (Brandon & McLain-Kark, 2001; Ibrahim & Pour 
Rahimian, 2010; Marx, 2000; McLaren, 2008; Walther, et al., 2007): however, presenting 
information on the balance necessary for a suitable design praxis in the Landscape discipline and 
similarly with any design discipline, is limited at best, presumably due to the endless possibilities 
intermediality entails. Some of the literature that does attempt to describe modern hybridisation 
methods appears to promote them simply as shortcuts for designers (Leggitt, 2010), with little 
consideration of the design principles and process itself, and those that do focus on design as a 
visualisation process merely simplify hybridisation techniques. Such books include ‘Visualizing 
landscape architecture: functions, concepts, strategies’ (Mertens, 2010), ‘Drawing for landscape 
architecture: sketch to screen to site’ (Hutchison, 2011) and ‘Composing landscapes: analysis, 
typology and experiments for design’ (Steenbergen et al., 2008). Complex hybridisations of 
techniques are difficult to capture in a book, and especially hard to compile for educational 
purposes for the novice landscape designer who has limited spatial intelligence, however it is 
appreciated between designers that in this digital age, the design process is habitually derived from 
a hybrid of manual techniques and computer modelling (Marx, 2000), which includes creative 
inquiry problem solving regardless of the methodology utilised (Walther, et al., 2007).  
In architectural design process the interaction between person, creative process and 
creative product inside a creative environment should be considered as a total act in 
assessing creativity. (Demirkan, 2010, p.58)  
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The separate and intersecting qualities of the two modes of visualisation are complex. On 
one hand, the design praxis using solely digital means becomes too rigid and loses the fluidity that 
analogue methods provide (Lee & Ballew, 2006). On the other hand, the use of digital design tools 
to ‘free’ the imagination conversely provides a different type of creative inquiry and ability 
especially when it comes to large scale landform design; with the combination of one’s imagination 
and the design tool resulting in a product that surpasses the creativity of the creator (Marx, 2000). 
The difference between analogue and digital visualisation ‘craft’ is in the rate of drawing, and using 
a different set of actions to form a drawing, which is much less focussed on the pressure forces 
applied, and more on the relative velocity and position of the moving points, and has the possibility 
of repeated redo/undo steps for refined applications. Digital craft therefore, allows the application 
of technological method to formulate unforeseen and inexpressible fruitions (Al-Douri, 2010). The 
disconnection of hand and eye reinforces the notion that the hand has its own set of rules 
(McCullough, 1996, p.2), involving yet another layer of semantic knowledge including 
experiential and sensory guidance. ‘Craft’ also presupposes personal knowledge, working in 
unison with the software and thus achieving personal mastery (rather than blindly connecting with 
a pre-deterministic software) to far exceed expected outcomes. This also allows for the re-
emergence of respect for expertise (McCullough, 1996, p.22). 
The purpose of finding a balance between visualisation modes in a visualisation 
curriculum is for students to not only to form an understanding of these design strategies using a 
myriad of hybridisation methods, but also to teach them the purpose and value of creative inquiry 
without relying on generating design using singular CAD platform. 
2.3 LANDSCAPE DESIGN PRAXIS 
The conventional educational model in the design studio generally employs a simulation 
of praxis as a didactic model. That is, the didactic stages are driven by a theoretical 
interpretation of program, site and conditions carried through stages of conceptualization, 
schematic design and design development. (Oxman, 2006)   p239-40 
 
Praxis can be established as the demonstration of the confluence of design philosophy and 
practice, therefore the manner in which a pedagogue may provide a student with the knowledge of 
landscape design from a practical and philosophical standpoint is to present landscape design in its 
various representative and real-world forms. 
Whether one considers urban, rural or garden design, Landscape Architecture typically 
entails a combination of topography, built form, spatial relationships, environmental relationships 
and most importantly human relationships (Starke & Simonds, 2006) and functions as aesthetic, 
ecological and/or habitat (MacFarlane et al., 2005, p.342). Undisputedly, Landscape Architecture 
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design is complex by nature (Hay, et al., 2003, p.327; Lidy, 2006, p.6; Smith et al., 2005) and 
arguably, the act of 3D modelling (either manually or digitally) structures that complexity into 
understandable ‘digestible’ portions and may reveal new aspects of the schematic design process 
(Hassan et al., 2010). This suggests that by fragmenting a demonstrated design process into facets 
that highlight these combinations of relationships, we can provide a method of instruction that 
would best suit learning by the undergraduate landscape designer. 
Topography and built forms are elements available freely through 3D CAD software, 
albeit limited and basic in nature, however the spatial, environmental, human and time-driven 
relationships are less easy to express when using CAD software. These somewhat philosophical 
understandings of landscape design need a different approach in order to teach, or even a whole 
new method of landscape CAD to fill the current gap in software ability. 
2.3.1 Cognitive understanding of design  
The word 'design' has at least three important meanings: as a process, an object, and as 
a discipline. (Kryssanov et al., 2006, p.329) 
To understand what is necessary for the didactics of landscape architecture praxis, one 
must define design and compare and contrast that more general understanding of design with the 
needs of the Landscape discipline.  
For the purpose of this research, design will be characterised as a process of reception 
(perception), reflection (interpretation), and reaction (transformation) (Oxman, 2008, p.101). 
Design, in its entirety, is a discipline of problem finding and solving (Al-Douri, 2010; Eames & 
Eames, 1972; Hassan, et al., 2010; Lidy, 2006; Oxman, 2002; Rowe, 1987; Urlich, 2011; Wake, 
2000; Wellman, 1997). According to Wake (Wake, 2000, p.261), design paradigms can be either 
generative or interpretive, involving an unwatchable cogitative process (Zeisel, 2006, p.19). These 
‘mental steps’ vary from designer to designer, and effectively remain unquantifiable (Downton, 
2003, p.29; Michel, 2007, p.84; Sorden, 2005; Styliadis, 2006), while reflecting the variation of 
different design styles (Pektas, 2010). Design, therefore, is difficult to delineate and teach since it 
has no fixed methodology and involves cognitive skills including intuition, imagination and 
creativity (Mehlenbacher, 2008; Sorden, 2005; Zeisel, 2006), not to mention the process of 
problem solving decision-making at the time these actions are made. In the didactics of landscape 
design praxis, perceivably there are more methodologies of design than other design discipline 
(Laurel, 2003) and an educator must encourage through student activities and project-based design 
simulations these elements, whilst nurturing the unique design methodology each student may 
have.  
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Computer‐Aided Designing is all process based; the skill, which has been defined 
generally as the learned ability to do a useful process well (McCullough, 1996, p.3), becomes a 
choice. There is the essential need to develop an awareness of predilection, over and above accurate 
hand skills. Skill may be fragmented into portions: what the user knows implicitly (competence) 
and what they do (performance) (Oxman, 1986). The distinction between competence and 
performance can be affected by the instruction of teacher to student.  
Because design solutions are integrative with respect to the problems they solve, the 
process combines slow reflection with intense periods of very rapid mental activity as the 
designer tries to keep many things in mind at once.(Lawson, 2005, p.388) 
From an educator’s perspective, it is not possible to comprehensively record the 
behavioural and representational parts of designing (Mehlenbacher, 2008; Zeisel, 2006, p.21) 
therefore the cognitive portion of the design process is unknown to the teacher, particularly in the 
process of design through the use of 3D-modelling software where there seems to be a thought 
process driving the creator, who may not always be aware of their moves or intentions (Dade-
Robertson, 2004, p.62). This creates the intrinsic need for educators to comprehend the principles 
of cognitive science, how they apply to effective instruction (Sorden, 2005, p.264) and how digital 
media influence the design cognition.  
2.3.2 Cognitive spatial aptitude in visualisation 
The design process cannot simply proceed either from detail to spatial concept or the other 
way round; both are developed in parallel. (Lawson, 2006, p.212) 
The cognitive ability one has of visualisation, as stated before, is an extremely imperative 
element for the early development of design and essentially a process of creative mental synthesis 
(Kokotovich & Purcell, 2000, p.437) as it flourishes into an amalgamation of imagined (creative), 
perceived (influence) and manifested (existing) visualisation in the design process takes a 
significant level of cognitive perspicacity to process all at once. Lawson states that this cognitive 
strength (or sophistication of mental processes) is necessary for not only manipulating many kinds 
of information, blending them all into a coherent set of ideas and finally generating some 
realisation of those ideas (Lawson, 2006, p.14) but also for understanding inherent, or apparent, 
spatial qualities of two-dimensional representations (Lawson, 1980). A typical Landscape 
Architecture student may initially find spatial information presented in 2D confusing: they can see 
the visual information represented, but may not be able to read and understand it, unlike the 
industrial design or architect student, for example, who may be familiar with representational 
information in the form of furniture construction and operation manuals, fire exit plans and 
simulated platform computer games, for example. Many landscape students have no experience of 
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topographical visual information as contour lines and spot heights, and are unable to interpret them. 
The challenge for any a landscape teacher is to mould the student’s cognitive appreciation of site 
information in a way that can apply to any future 2D landscape encounters, and be part of the 
feedback loops they go through in their design process. Being taught a solid understanding of the 
relationship between 2D and its 3D counterpart is essential for any novice landscape student. 
The visualisations associated with Landscape Architecture, usually during the 
inauguration of the design process, being produced for analysis and to aid design, come in various 
models and manifestations of analogue and digital visual information. These can be considered as 
captures of the natural world (Koliji, 2010, p.35) and take on the form of written descriptions, 
2D/3D landscape representations including everything from drafted plans to aerial photography, 
3D digital information and 3D physical scale-model representations and finally site visits. These 
modes of landscape representation provide valuable topography and spatial construction 
information to the designer. The challenge for the designer, and more so for the student of design, 
is to completely understand these spatial qualities of existing conditions and store this information 
for use during the design process. 
For instance, if visualisations in Landscape Architecture design both relate to the captured 
present condition of a site and casted conceived future of its manipulation and artefacts in relation 
with the projected users (Corner, 1992; Koliji, 2010, p.35), when spatial understanding of a 
designer is defective, either undeveloped or misunderstood, then the conception of design will be 
profoundly flawed. It is important that students of landscape design, in their early stages of design 
pedagogy, refines his or her spatial understanding through repetitive visualisation which, in a sense, 
becomes the vehicle for a visual ‘conversation’ between site and designer. 
Using digital design software for modelling topography and spatial creation adds yet 
another layer of spatial information for the designer to hold in their head, and it has been observed 
that spatial ability is directly linked to elevated performance in computer-based technology 
(Norman, 1994; Sorby & Baartmans, 2000) because the primary cognitive factor driving 
differences in [computer-based technology] performance is spatial visualization ability (Norman, 
1994). Once a 3D digital model has been constructed, a series of once-fragmental operations 
becomes interconnected and cerebrally and conceptually saved by the user for future applications. 
This speeds up the next iteration of similar model products, as this process provides a hypothetical 
network of spatial procedure and understanding that can be re-constructed to operate in different 
ways, and supplies the problem-solving knowledge that 3D software relies on in its construction. 
Design cognition studies have developed tests for cognitive visualisation in both 2D and 
3D modes, and through these tests or reiterative activities that simulate techniques used we can not 
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only measure the participant’s ability (Sorby & Baartmans, 2000, p.301), but also foster the 
emergence of spatial understanding, especially when 3D-modelling technology is integrated. The 
standardised paper-based tests include the Purdue Spatial Visualization Test: Rotations, The 
Mental Rotation Test, Mental Cutting Test and The Differential Aptitude Test: Space Relations (as 
cited in (Sorby & Baartmans, 2000, p.301)). 2D paper-based activities in conjunction with 3D 
digital transformative activities (hybridisation of analogue and digital modes) are therefore 
extremely important for fostering spatial ability, which simultaneously fosters visualisation 
aptitude. 
The spatially able designer may also find abstract drawings insidiously taking on spatial 
meaning. The author recalls a three-dimensional net which he constructed to explore and explain 
the desired relationship (Lawson, 1980, p.166) 
Once spatial ability is achieved in a designer, it is apparent that a third cognitive spatial 
quality emerges as expression of a sensual approach to the landscape (Koliji, 2010, p.35) driving 
the designer’s ability to not only to glean more qualities from a visualisation than superficially 
apparent but also to express more meaning in the visualisations they produce. The term designers’ 
use for this third quality is genius loci, a Latin phrase, which makes reference to a ‘spirit of a place’ 
(Smil, 2001) and is something a student of Landscape Architecture would learn through intensive 
site research. This sensitivity in designers allows for an added depth in design, connecting their 
design with the atmosphere and tactility of this casted ‘imaginary’ perception of space, so when it 
is built; these qualities are engrained into the design, in turn heightening the design’s success. 
There are no panaceas in design methods or fixed philosophical positions for optimal 
visualisation praxis (Downton, 2003, p.39), as well as no one rule for all hybridisation methods. 
As far as an assignment for hybrid digital and analogue techniques to create design visualisation is 
concerned, for every outcome there are multiple paths to take, steps to be taken and order in which 
they should be carried out. However, what could be assumed that whatever path a designer follows, 
the methodology of visualisation could conceivably remain consistent. In order to develop a set of 
activities and submission brief that cultivates multiple processes using one methodology of 
visualisation, one would argue that the framework used to construct the curricula would have to 
have a level of flexibility, so that the students themselves can develop individual paths towards 
visualisation and design. 
2.3.3 Visualisation in design development 
Design thinking operates through externalized representations in visual reasoning. 
(Oxman, 2002, p136) 
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Visual abstraction is used to articulate one’s own scope of knowledge (Oxman, 2002, 
p.139). From this observation, one could assimilate the abstraction from 3D-modelling software as 
another layer of abstraction to the design process. ‘Wavy’ abstracted landscape forms are 
ostensibly a correspondence to the ‘blobby’ forms in architecture. It appears that the zeitgeist of 
this digital age has been transformed into physical manifestations of design. Nevertheless, 
biomorphic forms are certainly not new (Kolarevic, 2003, p.4). The biomorphic forms of today 
trace back through the history of art and architecture. Work such as that of Hans Jenny (a precursor 
to computational modelling), which primarily investigated the fluidity of forms through the method 
of mechanically generated forces, suggested the creative manipulation of a flow of parameters in 
time (Lynn, 1999, p.39) and not the relinquishment of creativity to machinery (Brandon & McLain-
Kark, 2001).  According to the literature, the main goal of the landscape architect has been to 
achieve physical design solutions related to social needs within an environmental context 
(Wellman, 1997, p.109).  
The student functions as a design researcher while learning ‘about design’, in addition to 
‘how to design’. Ultimately, we believe that both are related. (Oxman, 2004, p.64) 
Traditionally, digital visualisation tools used in the design studio became simply a 
representational tool rather than ones that articulate the design process (Iordanova, 2007), 
demonstrating as well as atoning for inadequacies in the user’s design ability (Walther, et al., 2007) 
as digital 3D modelling is notoriously cumbersome to use in the early stages of design (Chen et al., 
2008, p.1-2): however, it has been observed that integrating (rather than replacing with) digital 
tools early in a landscape architect student’s development of spatial reasoning skills in design 
essentially facilitates this process (Liem, 2012; Nwoke, 1993; Scribner & Anderson, 2005; Sorby 
& Baartmans, 2000). What needs to be produced in the curricula is a method in which ‘unpacks’ 
digital landscape representation so that the student can understand it in a simplistic and visually 
representative way. This allows them to not only use it as a representational tool, but also as one 
that develops their spatial awareness and facilitates their design process. 
2.4 VISUALISATION TEACHING  
Pedagogy is the place where philosophy and practice meet (aka “praxis”). It’s vibrant 
and embodied, meditative and productive. Good pedagogy takes both 
teaching and learning as its subjects. (Rorabaugh & Stommel, 2012) 
As Landscape Architecture is predominantly about framing and representing tempo-
spatial relationships and environments, the foundation of landscape visualisation is predominantly 
a three-dimensional one. The difficulty in teaching cognitive understanding of spatial awareness 
quite often manifests in the kinds of instructional methods used to present the information. There 
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are various methods of imparting information; however the demonstrable academic styles 
referenced in the majority of literature are the ‘Institute for Learning Styles Research’s’ seven 
pedagogical methods. These seven perceptual learning-styles include Print (seeing printed or 
written words), Aural (listening), Haptic (sense of touch), Interactive (verbalization), Kinesthetic 
(body movement), Olfactory (sense of smell and taste) and Visual (seeing visual depictions such 
as pictures and graphs) (French et al., 1981). With the exception of the Olfactory learning style, 
the other six in conjunction with each other are conducive to the student of design’s absorption and 
retention of visualisation information. 
Knowing these core learning principles, recommendations described by Scribner 
(Scribner & Anderson, 2005) for imparting spatial understanding in design visualisation are all the 
more commonsensical. These guidelines are outlined as: 
1. Incorporate instructional methods that address modality learning styles when 
teaching spatial visualisation. 
2. Use modality learning styles to help students with a single dominant learning 
style strengthen weaker learning styles. 
3. Incorporate tools such as sketching, three-dimensional handheld models, three-
dimensional solid model software, and orthographic and isometric projections 
to aid in developing spatial visualisation. (Scribner & Anderson, 2005, p.56) 
In addition to these recommendations, further recommendations are made by David 
(David et al., 2009) which are to: 
1. equip students for real world expectations  
2. engage with a range of valuable knowledge  
3. recognise prior experience  
4. target and scaffold instruction  
5. align assignment, curriculum and pedagogy  
6. promote the active engagement of the student  
7. foster both individual and social processes  
8. ensure continuous learning of all instructors (David, et al., 2009). 
 
The instructional methods and techniques a tertiary educator could use may include, for 
example, lectures, group work, workshop, masterclass, demonstration, reflection, presentation and 
discussion, however with the influx in technology in the classroom, these have extended to include 
blended-learning methods incorporating digital pedagogies that match the Digital Native (digital 
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literati or ‘digerati’ (Oxman, 2008, p.117) who increasingly occupy universities) students’ needs. 
The literature suggests there may perhaps be a nexus between learning styles and cognitive abilities 
in spatial visualisation (Scribner & Anderson, 2005) in that the inherent ability a student has to 
visualise space actuates their learning style. Notwithstanding, all methods each have their positive 
and negative attributes and from a first-hand experience, it is impossible to completely remove 
adversarial aspects unless there is a dramatic shift in the structure of institutions from the bottom 
up. 
The instructional methods used for groups of students are linked directly to the activity 
themselves. Lectures, traditionally, are one-sided and the best, most captivating of them, are often 
structured as ‘story telling’, keeping the students engaged because they are anticipating the 
conclusion. For Landscape Architecture students, lecture series are often about the theory and 
history of design, and more often than not do not involve any practical element. The setting of the 
lecture also has a role to play in how it is delivered. In a large lecture hall, it is less easy for the 
students to engage directly, by asking direct questions and/or contributing to a possible ad hoc 
discussion. In a small-scale setting, however, the sessions may begin as lectures, but quite often 
transpose into more intimate discussions which can actually be more beneficial to a class and 
include spontaneous elements that may not have been included in the original lecture. Design 
theory and history may be delivered in either a lecture theatre, tutorial room or in a digital, 
traditional or even hybrid laboratory, however the learning of software, traditional and hybrid 
techniques cannot be done satisfactorily in a lecture theatre because of the essential practical 
element. Demonstrations, workshops or masterclasses are examples of practical-centred teaching 
modes, and although there may be logistical problems involved, students usually find practical 
sessions more interesting and engaging, and more helpful than passive absorption of information 
by listening to a lecture. 
Similarly, group work, reflection, presentation and discussion sessions often lead to deeper 
understanding for the student through human interaction between peers, adding to learning through 
reflective discussions. Any negative aspects are usually student-centred, including limited 
participation or class disruptions and bad behaviour. 
Competence in design praxis appears not to be measured by the quantity of knowledge 
gained, but by knowing where to find it, which specific kind of knowledge to apply in a 
particular situation, and how to use it when needed. (Oxman, 2004, p.65) 
What is tacit between educators is that even after supplying the student with prolific 
resources to impart knowledge in multiple learning styles using any method of instruction 
discussed before, there is no guarantee of the student’s competence in design. Oxman has 
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poignantly expressed that without the skills to find the appropriate knowledge and to apply that 
required knowledge judiciously in the design process, the student will not necessarily succeed as a 
student of design. To construct a problem-solving framework as design process provides the 
impetus for the student to apply implied or inherent research skills as stimuli for creativity. As 
design teaching can be described as being built about problem types and design theoretical issues 
(Oxman, 2004, p.65), it can be understood that visualisation is every part of the problem-solving 
process as it is a graphical representation of design; existing as cognizance, process and product. 
For numerous didactical and commercial reasons, universities teach CAD as a stand-alone 
unit (Vladis & Wijitha, 2012, p.324), however, focussing on solely digital methods of design has 
its own issues when it comes to spatial understanding. For example, it has been observed that if a 
student bypasses the spatial visualisation that is taught through projections in 2D hand-drafting 
geometry logic exercises, they have difficulty in understanding the digital counterpart that the user 
of CAD could produce at a click of a button (McLaren, 2008, p.169; Vladis & Wijitha, 2012, p.325) 
which is evocative of a kind of artificial intelligence (Oxman, 1990). This results in a digital 
drawing that the user is unable to manually modify correctly and to a greater extent, fully 
understand the limitations, and the capabilities, of CAD systems more usefully (McLaren, 2008, 
p.169). It is only logical that by combining hand-sketching with CAD we can develop spatial 
abilities in the student (Vladis & Wijitha, 2012, p.325). 
An instructor probably cannot meet the needs of every individual student, but should 
include a range of activities and approaches so that no one type of student feels completely 
left out. (Brown et al., 1994, p.155) 
By providing instruction and information employing varying learning styles; analogue, 
digital and hybrid activities which can accommodate varying levels of drawing and digital skills it 
is possible to create a visualisation unit that is ideal for the Landscape discipline. 
2.4.1 Principles of design pedagogies  
These design teachings are generally conducted in a studio setting (Oxman, 2004, p.66) 
however, over time, it has been observed that universities are implementing a more ‘hybrid’ 
learning environment as they synchronize with the rate of technological advancements, which is 
an employable and commodious paradigm shift in the right direction according to this author’s 
viewpoint. To summarise, these traditionally established design pedagogies rely on the impartation 
of: 
 Historical knowledge 
 Problem-solving knowledge 
 Procedural knowledge 
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 Semantic knowledge 
 Reflective knowledge (Eastman & Ebooks, 2001; Lawson, 2005; Oxman, 2008; 
Oxman & Oxman, 1993; Oxman, 1994; Yuan-Fu et al., 2006) 
Values encompassing the activity of the knowledge of a designer (more specifically the 
student of design) during the design process range from Knowledge Generation (acquiring new 
knowledge), Sharing (reciprocally passing on knowledge from one student to another), Evaluation 
(analysing, purging, altering and rearranging knowledge for use), and Utilisation (the act in which 
knowledge is galvanized) (Yuan-Fu, et al., 2006, p.424). As all of these knowledge activities are 
important, Knowledge Evaluation and Utilisation are imperative for the student of design to 
recognise and master. As it stands, the actual practice of design in the problem-related studio 
situation of most design schools rarely, if ever, treats the cognitive processes of design thinking as 
a form of explicit teaching content (Oxman, 2004, p.65) and is another reason for addressing these 
practices in the teaching of visualisation because it is conjointly related to cognitive processes in 
design. 
If competence implies knowledge of design languages as well as of processes of 
transformation and application (Oxman, 1986, p.23), one could speculate how the Semantic 
Knowledge or ‘design language’ is transformed in the software from an analogue beginning and 
how its processes create a metaphorical skin over these early-implied design rationales, forming a 
new layer with which the designer has to deal (Oxman, 1986). The ‘language’ is composed of the 
key systems of the landscape, and the ‘grammar’ is how they are interconnected, and together they 
form a coherent subject easily understood. 
Visual imagery plays an extremely relevant role in visual cognition in design (Oxman, 
2002; Sorden, 2005) whereby the abstracted and unrefined symbolic digital gestures generated by 
sketching enable designers express the design space and evaluate their own ideas (Eckert, et al., 
2004, p.8) without fixating on one form, however ‘symbol’ driven digital design is proven to inhibit 
creativity in the design process (Goel, 1995; Stones & Cassidy, 2007, p.60). With the integration 
of computer-aided design alongside the analogue counterparts, a portion of this design thinking is 
opened up and images in the memory are abstracted through the software interface – then reflected 
back as a new pattern under the influence of the software.  
What kind of knowledge should be taught and acquired in order to achieve a conceptual 
understanding of design and of the nature of design processes in specific activities of 
designing? (Oxman, 2004, p.65) 
Oxman raises another important aspect to design teaching; the kind of knowledge that 
should be imparted that would build on the principles of landscape design is just as important as 
the methodology used to impart it. As per design itself, this can be characteristically subjective, 
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however there are some core design principles across the board that remain the same. 
Compendiously, these are understood as being Unity, Balance, Transition, Proportion, Rhythm, 
Focalization and Repetition and common elements of these principles include Colour, Line, Form, 
Texture and Scale (Demirkan & Hasirci, 2009) which parallel those of graphic design (Park, 2007). 
Principles surrounding design visualisation techniques have be summarised as guidelines that help 
improve viewers’ comprehension of visually encoded information (Agrawala et al., 2011, p.62) 
therefore the principles revolved around the teaching of visualisation and (synchronously) design 
process should assimilate this principle in the forefront of its pursuit.  
Even though Landscape Architecture may have similar ‘kinds’ of knowledge to those of 
graphic design, it embodies something much more than graphic design could ever hold. Landscape 
visualisations are based on three-dimensional representations of design, and each design graphic is 
constructed for a site with particular existing historic and environmental conditions, which are 
necessarily taken into consideration to design specifically for that site and satisfy the genius loci.  
Instead of constructing designs we teach how to ‘construct knowledge’ related to designs, 
or designing. ‘Knowledge construction’ helps to explicate how knowledge is formulated. 
We have termed this learning paradigm as a ‘knowledge construction paradigm’ (Oxman, 
2004, p.68) 
According to McCombs, ‘Construction of knowledge’ is the third principle of the fourteen 
‘Student-centred psychological principles’ and one of the six ‘Cognitive and Metacognitive 
Factors’ principles. Construction of knowledge relates to students’ ability to link new information 
with existing knowledge in meaningful ways (McCombs & Vakili, 2005, p.1585) metaphorically 
putting the onus back on to the student as they can be considered as the constructors of knowledge 
(Mayer, 1992, p.407). If knowledge is constructed by the student, it is therefore understood that as 
teachers once were students, they too constructed their knowledge from those who instructed them.  
 
2.4.2 Didactics of techniques  
Concept drawings provide the framework for organizing our ideas. They are strategic 
representations that force the designer and viewer to discover additional possibilities. 
Walter Hood. Autry National Center, Los Angeles, California, 2006. (Treib, 2008, p.58) 
Rudimentary concept drawings are the foundation of design, therefore a student who 
cannot articulate a conceptual design through the use of visual representation is not able to establish 
a basis to uncover the full potential of the site and any design for it. Demonstrating techniques for 
conceptual design stages, early in the students’ learning, that both generate visualisations and 
involve the ‘evolution of a design’ is integral to the pedagogy of design disciplines. This can only 
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be achieved by teaching conventional and contemporary drawing and drafting techniques in a 
manner that increases the students’ understanding of design literacy. 
One major limitation of traditional instruction is the problem of presenting 3 Dimensional 
spatial information in a 2 Dimensional format. (Mackenzie & Jansen, 1998, p.62) 
 Concept drawings are usually taught without the use of digital technology, probably 
because it is tremendously difficult to create a fluidity between imagination and representation 
using the ridged digital technology available today. The closest thing to an analogue and digital 
convergence that may be used for conceptual visualisation is the use of drawing tablets, which have 
improved considerably since their inception in the 1980s. Tablets enable a convergence of 
analogue and digital drawing realms which may bridge the gaps formed between representation, 
imagination and reality, however these remain two-dimensional in representation even when 
displaying 3D forms, with the same issues encountered with a conventional pen and paper method 
of visualisation in the early stages of design.  
 3D modelling methods interrogate designers’ ideas and provide a platform to test their 
hypotheses enabling new questions to emerge (Gard & McAuliffe, 2009; Kolarevic, 2003, p.76; 
Laurel, 2003, p.82) and are a necessary component of the early stages of design. Hand-crafted 
sketch-modelling would be the traditional approach to bridging into the 3D realm of design, with 
materials such as paper, card, clay and any other malleable materials being used; easily read as 
they sit in front of the designer, they are, however, intrinsically restricted by the materials used. 
Digital 3D modelling in the early stages of design, on the other hand, is a cyclical process much 
like that of analogue design processes, and can serve as a platform to achieve design solutions 
within an environmental context (Wellman, 1997, p.109), encapsulating researched data and in 
which generative and evaluative thinking (Kolarevic, 2003; Michel, 2007, p.83) can allow for a 
design to ‘emerge’. Most  CAD software offers a range of 3D-modelling functions such as those 
for exploring landscape dynamics, spatial patterns, qualities and relationships, materiality, 
uniqueness, the arrangement and visual rhythm of structural elements (Mitas, et al., 2006; Wissen 
et al., 2008; Xi et al., 2009). However, they invariably fail to provide users with sufficient design 
knowledge. This is something which digital Landscape Architectural visualisation teaching needs 
to address.  
Technical drafting is certainly a method of visualisation that comes significantly after the 
concept phase, however it is one where certain design elements can be tested to a higher level of 
detail and accuracy: quite often landscape design is modified and goes through a late stage of 
design development, with considerable problem-solving necessary in order to realise the finished 
design. Analogue technical drawing requires far more precise drawing apparatus to achieve the 
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required level of accuracy, as well as series of drawing operations such as scaling, measuring, 
drafting, ruling, layering, tracing, re-tracing, all within the confines of a drawing board specifically 
engineered to carry out such functions.  Bound by scale and real-world material attributes, the 
designer re-draws the design as a set of instructions for construction. It is beneficial for the student 
to understand the ‘manual’ technical drawing aspects before undertaking its digital counterpart, 
CAD. 
A good CAD teacher should understand the difficulties of learning CAD and he/she should 
be able to counteract with these problems in various ways. (Asperl, 2005, p.467) 
 
Issues occurring during the teaching of digital software have been discussed in the 
literature (Bulduk, 2010; García, et al., 2007; Lawson, 2005; Lee & Ballew, 2006; Marx, 2000; 
Oxman, 2008; Scribner & Anderson, 2005). Due to the perpetual changing and upgrading nature 
of technology, when CAD software is upgraded every year, it requires the constant updating of 
curricula and training of the pedagogue to keep up with the latest trends in practice. Not only does 
the CAD software itself receive constant upgrades and new releases, but there are technological 
advancements in teaching spaces, method of delivery and the reliance of more blended-learning 
approaches demanded by the modern student and institutions alike.  
How to teach CAD remains a debated topic in the relevant literature since it became an 
integral part of design disciplines. There are many theories surrounding CAD technique and 
procedure, many of which appear to address two proven actualities; that technologies are a 
perpetually changing entity, and that learning software is a time-consuming practice. This suggests 
a very clear objective for a teacher of CAD; to not only demonstrate the operation of the particular 
software, but more importantly to teach how to understand the basic language of CAD and how to 
apply this knowledge to other CAD software types. To teach any current software requires specific 
fundamental elements: a demonstrator with the knowledge of both the technology/software being 
demonstrated as well as the ability to verbalise every physical action and explain the digital 
outcomes; a technology artefact; and a curriculum designed to produce the desired outcomes from 
the student. Current CAD instruction happens in a computer laboratory, either live or using 
recorded tutorials. The optimal current instructional method would be live, featuring a series of 
computers set up for students with visual access to a single or multiple projectors displaying the 
screen of the demonstrators’ computer. Either way, by giving students sufficient understanding of 
the software platform, the teacher endeavours to give students confidence to explore these CAD 
softwares themselves, which is of crucial importance to their future success.  
Alongside these technical techniques of design, the techniques that generate an 
understanding of composition and aesthetics, such as those demonstrating the principles shared 
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with art and photography, are a necessary aspect of undergraduate designers’ learning. 
Visualisation techniques and methods that include the compositional principles of foreground, 
middle ground and background depth; dimension and point of reference; capturing users of the 
design in the image; and proportional correct perspectival mathematics; not only will result in a 
student creating images that communicate to the viewer the meaning of the design in a concise 
manner, but also in the process, allow them to develop a greater understanding of landscape design 
composition itself. 
2.5 LEARNING ENVIRONMENTS 
According to Ron Miller (Miller, 2000), there are four basic educational orientations that 
Miller outlines in his article ‘Philosophies of Learning Communities’ in Creating Learning 
Communities . Three of these were derived from John Miller’s The Holistic Curriculum (Miller, 
2007); however, the fourth was ascertained by Ron Miller himself. These are classified as 
transmissional, transactional, transformative and an auxiliary classification; self-directional. 
Miller’s (Miller, 2000) definition of these four approaches to educational impartation is 
summarised in the following table: 
Table 2-1 Curriculum Philosophies 
Transmissional 
 teacher as expert in field who retains power 
 teacher delivers aspects and students have to master them. 
 fixed structure for delivery of content  
 subject matter at the centre of learning 
 outcome is achieved by memorizing/mastering then graded by an exam 
Transactional 
 shared control between teacher and student 
 ‘problems and solutions’ curriculum focus 
 learning is gauged by observing each student’s thinking, inquiry process, 
and penchant for continuous learning 
Transformative 
 student at the centre of learning 
 students to use components of their day-to-day lives 
 multiple interconnected learning methods  
Self-directional 
 auto-didactical approach by students 
 Practice-Led Research – student becomes researcher. 
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These are summarised definitions of educational orientations used to define the classroom 
undertakings. There are negative aspects to some of these philosophies, but this is not to label them 
useless or completely irrelevant in the current climate of teaching. It is necessary to recognise the 
tried and tested, albeit somewhat out-dated approaches to education, since the educational system 
foundation has been built from them and cannot be removed completely. As the literature has 
suggested, the best practice for a pedagogue is to focus less on using transmissional and 
transactional teaching modes and more on the transformative that influences the student into a 
self-directional orientation to get the best learning response from the contemporary student. 
Self-directed learning has three clear elements, especially when it comes to pedagogy that 
integrates a level of non-contact on-line learning. These have been classified as control, critical 
reflection, and responsibility (Lee & Gibson, 2003). Since the main purpose of university education 
is to teach students the principles, technologies and the praxis of the discipline, a visualisation unit 
in the formative years of the student’s educational journey is arguably one of the most important 
units they will do (Anderson, 2004; Box, 2007; Vladis & Wijitha, 2012). The importance of 
enhancing their self-directed learning, especially when it comes to learning digital design software 
and how it can be integrated with their study of the discipline and professionally, cannot be 
overstated. Ultimately, hybridised method activities that resolve on nurturing self-directed learning 
in the mechanisms of visualisation and design are of foremost importance in the teaching of 
hybridised visualisation techniques. It appears though, that self-directed learning is highly 
dependent on the environment used in teaching and the tools and materials that are at the student’s 
disposal during the learning process. 
2.5.1 Teaching Environment 
Teaching environments used in design education often come in two distinct forms. These 
can be classified as ‘studio classrooms’ and ‘computer laboratories’.  Students will spend the 
majority of the duration of their contact teaching and independent learning in either one of these. 
These two separate learning spaces have been an appropriate solution to the integration of digital 
technology used in universities and the profession until recently, however, with the rapid increase 
in digital technologies that incorporate the analogue processes required in novel design processes, 
the amalgamation of learning spaces into a hybrid environment has been necessitated in the 
university level. In some leading universities, such as Penn State College of Arts and Architecture 
and Harvard University Graduate School of Design, every student is required to have a personal 
laptop, doing away with the need for large computer laboratories, which leads to merged teaching 
environments. 
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Studio classroom practices 
Studio practices are limited by the environment in which they are conducted. Therefore 
quite often, activities are devised to suit the room capabilities, which often limits the variety and 
potential for student learning. 
One of the major benefits of the studio classroom environment is the ability to conduct 
lectures, seminars, group projects, presentations, workshops and considerable ‘hands-on’ 
application to design (Brown, et al., 1994, p.157) in one learning space. The informal nature of the 
studio environment, allows impromptu discussions, and any questions – general or specific – the 
student may have about the activity or submissions can be brought to the teacher’s attention and 
answered. Quite often, auxiliary reading can be assigned prior to the class, and the studio class can 
be a tutorial discussion activity enabling them to better apply their new knowledge to hands-on 
workshop activities later in class time (Brown, et al., 1994, p.157).   
With the benefit of componentry miniaturization and the personalisation of technology via 
laptops, tablets, movable computers (Computers On Wheels/COW), digital projectors, Smart 
Boards and 2D and 3D printers, the studio environment is beginning to become a more ‘hybridised’ 
teaching and learning environment. The studio might therefore facilitate greater spontaneous 
change and variety of activities, and with these opportunities, it might then provide the student with 
real time transformative learning experience. Many of the students in their fourth year of study in 
Landscape Architecture at QUT work solely on their laptops, and are able to bring all their 
workings to the studio, constantly working in a digital platform wherever they are, and rarely 
venture into the university’s computer labs. Recent increases in the availability and affordability 
of large touch-screen laptop displays have also benefited this transition back into the studio. 
Learning environments that provide a platform for students to interact and learn not only 
from the instructor but also from their peers, have become a main reason for the success of design 
education (Dave & Danahy, 2000, p.61) and could and should never be completely removed from 
an undergraduate designer’s experience completely. However, the ‘top-down’ retrofitting of digital 
technologies and artefacts to the classrooms that pre-date the digital awakening has its own 
problems, which often cannot be resolved by attempting to conform the digital tools to the analogue 
environment. These classroom environments will sooner or later have to be re-built from the 
bottom-up, requiring a re-boot of university configuration and structure – something of which has 
been acknowledged, assessed and begun to be resolved in leading universities.  
Computer laboratory classroom practices 
Differing from the studio environment, the laboratories are usually darkened, quiet spaces, 
where students are immobile on their respective computer interfaces. Predominantly used as an 
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independent learning area, computer laboratories usually have projectors with which an instructor 
is able to visually share their computer interface in order to display general computer protocol and 
software use. 
Quite often, these laboratories have been structured for maximum computer allocation, 
leaving the configuration unfavourable for live demonstrations or any other hands-on activity that 
requires floor or desk space, and many students may have their back towards the projector screens. 
In addition to this problem, most laboratories are remotely monitored and individual problems with 
computer malfunction are often overlooked causing disruptions during class time. Although 
computer laboratories have a finite capacity, which can be further restricted by the number of 
working and accessible computers, there is considerable benefit in one-on-one instruction while 
teaching small-scale classes, and this should be the archetype.  
Hybridised spaces practices 
There have been developments in hybridisation of learning spaces for the benefit of 
teaching hybridised design processes most notably the Hybrid Ideation Space (HIS) developed in 
School of Industrial Design, Université de Montreal whereby analogue tools have been 
amalgamated with digital capabilities in order to enrich ideation of design (Dorta, et al., 2008); 
however apart from this leading example, the idea of hybrid spaces remains academic in most 
situations, and it appears from the literature that rigorous testing is still needed even in where these 
innovative hybrid spaces have been introduced. The development of digitised analogue processes 
involving digital tablets (such as Wacom) have become ubiquitous because of their application and 
affordability, so much so that such tablets have since been introduced into three QUT design 
studios and are currently being trialled on a small scale to assess their impact. Such technologies, 
including digital drafting tablets, interactive 3D GIS projections or VE, VR, AR and CAD/CAM 
technologies, are all candidates for a projected hybridised learning facility to accompany analogue 
design activities. However, the combination of such technologies with analogue processes of 
design has special requirements in terms of physical accommodation, not always met. 
2.5.2 Blended learning in teaching environments 
Critical pedagogues move constantly between undoing the present moment (the 
classroom) while assembling a future moment (an activity or assignment). (Rorabaugh & 
Stommel, 2012) 
Blended learning is the theory of using dual modes of imparting information and skill on 
to a student, promoting an effective attainment of knowledge and skills. It can be described as 
hybrid pedagogy, technology-mediated instruction, web-enhanced instruction, “flipped 
classroom”, mixed-mode instruction, or online, self-paced and e-learning (McCombs & Vakili, 
2005; Rorabaugh & Stommel, 2012). Rapidly growing in academia, blending the use of face-to-
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face demonstration/instruction with on-line auxiliary direction has the ability to enhance learning, 
engage students better and encourage self-directional learning orientation (Lee & Gibson, 2003; 
Li, 2007; Mapson, 2011). Because of the insufficient laboratory time often allocated to the teaching 
of CAD software, the instructor has no choice but to supply additional instruction either by 
recording and uploading the live demonstration for download (Mapson, 2011, p.159), or supplying 
instructional guides of processes for independent learning. These additional instruction of software 
processes could involve external sources such as novice video tutorials uploaded to video share 
websites, or material from software company websites, however students are not always sure of 
what videos to choose as there are rarely any that follow the activity outlined exactly; nor can the 
student detect whether a source is credible or spurious, often leaving them more confused than 
before. A highly customised guide, that documents exactly what was demonstrated in class, is 
therefore necessary. 
2.5.3 Educational misconceptions 
One of the inherent problems in design education is the difficulty to define requisite 
knowledge, that is, the residue of knowledge that should result from the design teaching 
process itself. (Oxman, 2004, p.65) 
Tertiary pedagogies over the decades have been marred by misconceptions, and too many 
of these have been ingrained into the structure of tertiary education. Due to the often fixed form 
and mandatory restrictions placed on the curriculum, these antiquated pedagogies cannot be 
avoided. Many errors are generated in creativity-based education when: 
 learning is equated to intelligence, 
 expertise in a discipline is translated as pedagogical proficiency (Dale & Hyslop-
Margison, 2010, p.160)  
 a fixed one-size pedagogy is deemed to fit all (Shulman, 2007, p.20),  
 students are perceived as simply receivers of knowledge (Dale & Hyslop-Margison, 
2010, p.160)  
 product-based judgments override process-based assignments (Kvan & Jia, 2005),  
 a result-orientated motivation is placed on the student.  
These misassumptions have been recognised considerably in modern educational science 
literature; however, the majority of them are almost impossible to avoid repeating, due to the 
limitations imposed by the traditionally founded institution itself.  Outcomes-based assessment 
endeavours to rectify some misconceptions, however, even this form of judging proficiency and 
competency is flawed and can allow students to pass units through poorly scripted criteria-based 
assessment marking keys.  
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2.6 IMPLICATIONS OF EXTANT RESEARCH LITERATURE 
There are various key findings that have come from the reviewed literature. These can be 
summarised as follows:  
 ‘Visualisation’ can be defined as both a vehicle of creativity (the imagined) and as a 
mode in which design is communicated (the product) (Box, 2007; Dahl, et al., 2001; 
Lange & Bishop, 2005; Moore, 2004). 
 Three spheres of observation and understanding of visualisation: ‘imagination’, 
‘intellect’ and ‘sensory disposition’ (Koliji, 2010, p.35). 
 Visualisation units are best introduced in the early stages of an undergraduate’s 
degree. (Demao & Saltzberg, 1992; Nwoke, 1993; Sheil, 2008). 
 Refining spatial understanding through repetitive visualisation may become the 
vehicle for a visual ‘conversation’ between site and designer (Adler, 1991, p.148; 
Henderson, 1990). 
 There are benefits in using all modes of visualisation, and ‘intermediality’ offers 
endless possibilities of process and product (Couchot, 2002). 
 Teaching of visualisation and teaching of landscape design are inseparable (Dahl, et 
al., 2001). 
 The ability a designer has for visualisation is based on cognitive spatial ability, 
design thinking, and three-dimensional problem-solving competencies: all of these 
affect CAD understanding and ability (Norman, 1994; Oxman, 2004). 
 Instructional methods should address modality learning styles (Scribner & Anderson, 
2005) 
 The student functions as a design researcher (Oxman, 2004). 
 The kind of knowledge that should be imparted is just as important as the methodology 
used to impart it (Oxman, 2004). 
 Previous knowledge of the student should be acknowledged when devising the 
curriculum (David, et al., 2009). 
 Knowledge construction is the process of learning (Resnick & Glaser, 1989). 
 Blended learning is a necessary element to the teaching of digital design (Mapson, 
2011, p.159) 
 The teaching environment directly influences the teaching of visualisation in 
landscape design (Dave & Danahy, 2000). 
 Digital Visualisation tools (3D CAD software) have limited landscape modelling and 
teaching capabilities and tools to facilitate landscape design. 
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 Hybridised learning environments are conducive to the teaching of hybridised 
visualisation techniques and design praxis (Dorta, et al., 2008). 
 Tertiary students of design are expected to have basic drawing and visualisation 
ability. 
 
Three major statements arise from this review and the findings therein, which not only 
summarise the value hybridised or ‘intermediality’ visualisation processes have in the design praxis 
as well as drawing from three major learning theorems, but also may become the basis for a 
curriculum framework and in turn, the agenda for the activities and resultant submissions. These 
statements can be described as visualisation through: 
1. learning cycles via hybridisation processes – Cognitivist 
2. creative inquiry as a problem-solving endeavour - Constructivist 
3. agency over physical sites via enhanced spatial understanding - Humanism  
These three statements have been used as part of the framework for the development of 
the visualisation curriculum and they have helped dictate three clear rules to be followed when 
devising the series of activities or lesson plans for its program. Firstly, each activity or lesson must 
have a place in each assignment outcome with a scaffolded progression of learning and outcomes 
throughout the introduction, middle and conclusion of the unit; secondly, it is necessary to 
formulate a process which reframes the design problem to activate creative inquiry or ‘new ways 
of knowing’; and thirdly, we need to involve a real world site as the foundation of design. Finding 
a harmonious combination of activities that promotes correct Landscape Architectural design 
practices and visualisation techniques, whilst generating a design ‘story’ will theoretically engage 
the student and subsequently drawing the students’ attention to the need for a narrative, which in 
turn, keeps their interest on the task at hand. In addition to these proposed achievements, these rules 
may be applied to dictate the use of the hybridisation as not only a platform to facilitate 
visualisation, but also as a pedagogical tool to teach the students about the complexities of 
Landscape Architecture design and to spatially understand their own design implications without 
the benefit of creating one-to-one models, something that most human-scale design disciplines 
have the potential to create as part of their design process. 
2.7 FORMATION OF RESEARCH CONTEXT – VISUALISATION 2 
UNIT STRUCTURE 
The Vis 2 unit was a follow-up, intermediate technical unit to the Vis 1 unit taught the 
previous semester. The focus of Visualisation 1 was on analogue techniques and the development 
of ‘craft’, looking at illustrative methods from the artistic representation of form to the 
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documentation of landscape, which in turn revealed a design process useful for the Landscape 
discipline (See Table 1-1 and Table 1-2 for QUT Landscape Architecture curriculum). 
The framework for the development and process methodology for the curriculum was 
devised from the literature and experience, and involved crossovers of a broad range of 
visualisation techniques coupled with an iterative design of cyclical processes of critique, analysis 
and synthesis which established the principal framework for the pedagogical programme. This 
involved three main dicta (formulated from the three rules in the previous Section 2.6), and became 
the foundation for the development of the activities which subsequently led to the assignment 
requirements and progression. They were referenced throughout the development of this 
visualisation curriculum and can be defined as: Visualisation as a learning cycle; Visualisation 
as creative inquiry; and Visualisation as conversation with site. With the understanding that the 
term ‘Visualisation’ is an all-encompassing reference to definitions discussed in Section 1.1, it is 
necessary to discuss the combination (hybridisation) of every mode of the term. Through this 
research journey, the author has sought to understand how a visualisation process that involves 
aspects of each of the three dicta and linked to their corresponding learning theorems affects the 
student’s design process, understanding of landscape form, and what impact it has both during and 
after their final product.  
2.7.1 Conceptual Framework 
The conceptual framework of the curriculum of Vis 2 was structured philosophically 
around the constructivism learning theory in which the learner is not conceived of as a passive 
recipient of knowledge, but is an active participant in the process of learning through construction 
(Oxman, 2004, p.68). However, general activities had to be favoured over individual tailored 
approaches (which could have better matched students’ knowledge and skill level) in order to allow 
the students to personalise their outputs and to align with the fixed unit structure prescribed by the 
University. Activities were chosen, or devised, which imparted skill and technique and promoted 
the design structure, culminating at sequential stages of the unit with submission of activities as 
formal assignments.  
The curriculum, particularly the digital portion, was based around conditioning of 
analogue and digital media whilst marrying cognitivism, constructivism and humanism learning 
theories. The theories are not mutually exclusive or solely engaged by a particular technique, 
moreover they intersected with each other through key bridging activities. The following theorem 
descriptions, presented separately for literary purposes, were used, alongside the literature, to 
devise a set of ‘teaching dicta’ which formed the foundation for the structure of the studio and 
laboratory activities. 
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Cognitivist Model 
The teaching of these analogue and digital techniques through prescribed activities, 
paralleled the following human interactions during learning outlined by cognitive learning model 
presented by Mehlenbacher (2008) in their paper ‘Communication design and theories of 
learning’. ‘Visualisation as a learning cycle’ emerged from the following cognitivist stages of 
learning: 
 Information and Comprehension 
 Representation and Integration with existing and available knowledge structures  
 Retrieval and Development of new connections between the new information and 
the existing state of understanding  
 Construction and Elaboration toward a richer understanding of the subject 
matter, leading to expert understanding and/or behaviours (Mehlenbacher, 
2008, p.140) 
Constructivist Principle 
The notion of ‘play’ or ‘research by play’ being the vehicle of the education of intelligence 
and the outcome of a relationship in which the subject and the object are involved in a process of 
construction of meaning (Farné, 2005, p.172) aided in the development of the teaching dicta 
‘Visualisation as creative inquiry’. The ‘experimental-focussed’ hybridisation of analogue and 
digital techniques formed a set of project-based learning (Shannon & Radford, 2010, p.246) with 
an objective for students to generate creative inquiry through action and process while revealing 
meaning and emergence within representation and human interactions.  
Humanism Learning Theory 
[S]tudents and teachers become dialoguers who seek to understand their world by 
questioning prevailing attitudes and values, as well as the values and attitudes of other 
students. (Dale & Hyslop-Margison, 2010, p.102) 
Humanism learning behaviour centres on student personal discovery of knowledge while 
encouraging them to construct meaning in their lives as prescribed by Paulo Freire’s Pedagogy of 
Humanism (Dale & Hyslop-Margison, 2010, p.79). His Pedagogy of Humanism envisages the 
instructor becoming a facilitator and not a dictator, with the human experience of the student guided 
primarily by meaning, interpretation and reason (Dale & Hyslop-Margison, 2010, p.77). It also 
enforces the encouragement for teachers and students to discover and uncover issues important to 
expand their understanding of social reality (Dale & Hyslop-Margison, 2010, p.102) which is a 
statement that parallels that of a Landscape Architecture philosophical standpoint on pedagogy. 
 Students of Landscape Architecture, during their learning, need to form a philosophical 
position on design in conjunction with the site in which they are designing, through their experience 
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and understanding of reality supported or challenged by exposure to historical narratives through 
research. This theoretically will result in the student forming a cultural construction of landscape 
which in turn, informs design for a real-world context. The development of the teaching dicta 
‘Visualisation as conversation with site’ relies predominantly on the students’ own humanistic 
approach of reality as they are forming their own views on what is significant, which drives their 
vehicle of design. 
2.7.2 Curriculum Development Framework Utilising Three Visualisation 
Teaching Dicta 
The following three dicta were used as a foundation for the structure of the studio and 
laboratory activities (and ultimately the assignments) intended to impart visualisation techniques 
and discipline-specific design processes. They have been identified and linked with the assignment 
and activity descriptions that reflect the processes they describe in both unit adaptation chapters: 
Assignments and Supporting Activities section (4.2). 
Visualisation as a learning cycle 
Learning cycles are well established in pedagogical literature, and they take on many 
different forms; however, as the title describes, they are cyclical. The main purpose achieved whilst 
imparting technique in this unit becomes the actual cyclical element that drives the learning. Even 
though hybridisation of analogue and digital methods becomes a somewhat linear process in terms 
of product, the ‘cyclical’ act of moving visualisations from one mode to another regenerates the 
visualised design in a way that cannot be achieved if it were to remain purely in one mode. This is 
the foundation of hybridisation at its most basic. 
If this visualisation methodology of learning is based upon the Information and 
Comprehension, Representation and Integration, Retrieval and Development, and Construction 
and Elaboration of knowledge and understanding, the teaching of Landscape Architecture through 
mixing modes of visualisation will benefit the student’s cognitive learning, with the retention and 
application of generating deeper understanding through this model may be applied in future 
university and professional practice learning. There is also a potential for the student to gain a more 
varied and richer knowledge of potential design practices, and in the process, potentially creating 
their own personalised approach to be applied to future design endeavours. 
Visualisation as creative inquiry 
Artistic creation always manifests a play between the imagination of the artist and the 
constraints of technique. (Couchot, 2002, p.20) 
If learning becomes a creative activity as well as ‘research by play’ and where creativity 
serves as a faculty of intelligence (Farné, 2005, p.172), theoretically, this can not only generate 
new ways of knowing and unique design results and contributes to their intelligence, but should 
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also keep the interest of the student. From the multiple techniques taught and in various order and 
configurations, the student can exploit ‘research by play’ to formulate a design style, spatial 
awareness, problem solving skills, process and outcome, furthering their ‘ways of knowing’, 
fulfilling their role as a ‘design researcher’.  
Visualisation as conversation with site 
Exploring what is meant by conversation between the designer, image and site enables 
further insights into the essence of the site and projected design spatial qualities. Acknowledging, 
capturing and reflecting on the genius loci of site design through visualisation methods, becomes 
a form of humanistic ‘research by design’. This agency over site through ‘spatial intelligence’ 
(D'Souza, 2009; Scribner & Anderson, 2005; Van Schaik, 2008) that comes from a form of 
visualisation dialogue between the narrative of the site and the designer’s own experience and 
understanding of social reality may help the designer find opportunities and constraints and 
subsequently, test multiple possible futures for the site. Therefore, hybridized or blended work-
mode would facilitate both meaningful correspondence with the actual site and means of testing 
possible futures for the site under review. 
The following diagram represents the conceptual framework used for the development of 
the curricula which also connects to each of the teaching dicta extracted from the literature. 
 
Figure 2-1. Diagram of Conceptual Framework 
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This diagrammatic representation of the framework demonstrates that: 
1. The Cognitive Learning Theory corresponds with the ‘imagination’ as being the 
act of cognitive visualisation,  which relates to the teaching dictum of 
Visualisation as a Learning Cycle; 
2. The Constructivist Learning Theory corresponds with notion that the ‘intellect’ is 
the knowledge applied in the field, which relates to the teaching dictum 
Visualisation as creative inquiry;  
3. The Humanism Learning Theory corresponds with the ‘sensory disposition’ 
representing the inherent qualities and external influences present during 
visualisation, which relates to the teaching dictum Visualisation as conversation 
with site. 
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3 Chapter 3:  Methodology and Methods 
 This chapter describes the pedagogical agenda and the methodology by which results 
were extracted and analysed. The quantifiable results of this research were garnered through a 
structured questionnaire given to the participants some time after their completion of the unit in 
order to measure the impact modes of visualisation have on the students’ learning of the Landscape 
discipline. The questionnaire given to both participant cohorts was employed as a research method 
to obtain results: however the observational evidence collected throughout the duration of both 
teaching periods also became part of the foundation for analysis and discussion, highlighting the 
constraints and limitations of this body of work. 
3.1 RESEARCH METHODOLOGIES 
The following sections will cover the methodology used for the research program itself 
which employed a mixed-method approach, and methodologies used for data collection, all of 
which will be discussed in Section 3.1.2. In using these data collection and analysis methods, the 
Author attempts to provide a real and detailed account of the learning progress of first-year 
Landscape Architecture Visualisation students and to discuss the following inter-related issues 
highlighted by this research:  
How would a hybridised visualisation curriculum, developed using a novel framework 
devised from the current literature, transform the way undergraduate Landscape Architecture 
students learn the mechanisms of the discipline and improve their cognitive spatial aptitude and 
ability to generate spatially and design sound visualisations while utilising landscape deficient 
3D CAD resources; and to what degree could it enhance the students’ creativeness and research 
skills? 
The following sections will discuss the minutiae of the research, including the scope and 
delimitations of the research (Section 3.1.1), methodology and research techniques used (Section 
3.1.2), participants involved (Section 3.1.3), data collection methods (Section 3.1.4), analytical 
methods used to distil the successes and failures, and constrains and limitations of the curriculum 
program from the quantitative and qualitative results of the questionnaire (Section 3.1.5). Section 
1 discusses the Vis 2 unit pedagogy as context for this research. 
3.1.1 Scope and delimitations 
 The scope of the research embodies the creation and testing, re-evaluation and 
refurbishing and, finally, student review feedback of an undergraduate Landscape Architecture 
A Practice-led Study of Analogue, Digital and Hybridised Visual Representation Pedagogy for Undergraduate 
Landscape Architecture Students  
 
© 2016 Woodward 48 
intermediate – activity based – visualisation unit at QUT over the second half of both 2011 and 
2012 (as described in Section 1), with the purpose of potentially establishing a substantiated 
framework and precedent for the teaching of hybridising analogue and digital landscape design 
techniques and methods of design in any institution. 
 The scope of the research was limited by being conducted at only one university and 
focussed only on Landscape Architecture teaching. Although many students participated in the 
unit, only a small percentage of these students participated in the actual survey, so quantifiable 
results are not statistically ideal. However, much observational evidence arose from the unit and 
reinforced the results.  
3.1.2 Methodologies and Research Techniques 
There have been several different research techniques employed in this thesis at various 
stages of its progression. Firstly, this investigation is predominantly a Practice-Led Research (PLR) 
whereby the curriculum delivery represents the practice, and in which the curriculum framework 
and subsequent design becomes the artefact. PLR is defined as a research method employed for 
research of and through creative works in the Creative Arts (Smith & Dean, 2009, p.2) mainly 
utilised by practitioners of visual art, design, musical performance, media and performance art to 
contribute to the theory of practice, with the main intent being to advance the knowledge about and 
within the practice itself (Smith & Dean, 2009). 
This form of research methodology framework has been appropriated for pedagogical 
studies where the teaching component becomes the performance or narrative of studio practice and 
the realised design of a curriculum becomes the creative component of this type of research. This 
appropriated view of PLR became the logic behind the heuristic narrative of actions which 
structured this thesis, specifically, the teaching of hybrid visualisation methods that are largely used 
in the Landscape Architecture discipline to encourage landform understanding.  
Additionally, this study has made use of the ‘Praxis’ methodologies of Pedagogical Action 
Research (PAR) or Classroom Action Research (CAR). This research approach is described as a 
systematic inquiry with the goal of informing practice in a particular situation (Mettetal, 2003, 
p.1) and usually the practice  of investigating one’s own teaching/learning facilitation practice with 
the dual aim of modifying practice and contributing to theoretical knowledge (Norton, 2009, p.59). 
The method used for this thesis included the testing and development of curricula and 
other peripheral aspects of undergraduate Landscape Architecture pedagogy which were then 
critically appraised: after this, observations, data collection and analysis were used to make 
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appropriate changes, and then re-testing took place. This closely aligns with the methodology of 
PAR.  
The goal of the devised pedagogy framework was to enhance the students’ creativity, 
research skills, cognitive spatial aptitude and general understanding of the Landscape discipline 
using analogue, digital and hybridised visualisation techniques and the results gathered from this 
testing and extraction of student experience allowed for the study findings. This stemmed from the 
personal observational theory (and curriculum vision of producing) that these types of fundamental 
design units are more useful for students’ understanding of this perpetually updating discipline, 
and the questionnaire was initially used to ‘reframe’ these goals and theories by referring the 
participant to specific experiences and asking them about their experiences and understanding of 
the Landscape discipline praxis taught using hybridised methods. To identify the research 
techniques in a little more detail, the research procedures have been visualised in the following 
diagram:
 
Figure 3-1. Procedure of Research 
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3.1.3 Participants 
Two cohorts (a combined total of 122 students) of First Year Landscape Architecture 
undergraduates undertook the semester-long Visualisation unit as part of their Bachelor degree, in 
the second academic semesters of 2011 and 2012. At the time of unit completion most students 
were enrolled in a Bachelor of Design (Landscape Architecture) degree, however there were few 
Urban and Regional Town Planning students who participated, with one student from this 
discipline from the 2012 group participating in the survey.  
The ages of students who participated in the unit (over both years) ranged from those who 
were in their 18th year of age, to mature-age students in their 50s. The mean ages of both year 
groups who responded to the survey were 22.4 and 27.5 years respectively. This suggests that the 
average age of the first cohort who participated in the survey would have been 19.4 years when 
beginning the unit in 2011 and that of the second cohort of survey participants in 2012 would have 
been roughly 25.5 years. However, these results do not exactly reflect the actual mean ages of all 
students for the two cohorts as not all students took part in the questionnaire. 
Both student cohorts had a noticeable variation in entry level skills, which was reflected 
in the responses from the questionnaire. As well as the students’ varying skill levels, there were 
variations in the skills of the tutors involved in the teaching of the curriculum. This group of 
sessional academics had differing tutoring proficiencies, experience and academic qualifications. 
All tutors had previously studied Landscape Architecture at QUT, all but one with a Bachelor’s 
degree, and one who was in their final year of BLA study at the time. Three of the tutors had also 
begun postgraduate studies, with two studying at QUT and one at another university. 
3.1.4 Data Collection 
The majority of the quantifiable evidence for quantitative analysis were extracted from a 
survey participated in by the students after they had completed the Vis 2 unit. In addition, 
submissions from the students became useful benchmarking for the landscape praxis of each unit 
iteration and qualitative observations were made in order to explain why certain parts of their 
learning had a positive or negative effect. These general comments made on the behaviour of 
students during their work are observational and common to many teaching environments. 
Ethnographic methods were used in order to analyse the impact of key activities had on the 
teaching of spatial understanding. 
Each student submitted three assignment projects during the course of the unit, ranging 
from A3 to A2 sheet-sized digital Portable Document Format (PDF) files. The fundamental 
projects were largely activity-based, which is why providing clear instructions in various forms 
became the bulk of the unit curriculum artefacts. Auxiliary sources generally centred on and around 
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the university environment, since this program of research was based around a QUT unit taught at 
Gardens Point campus. These included tangible data from the literature sourced, from students, 
colleagues and tutoring staff, and included phenomenological data from these same sources in the 
form of associative student/teacher experiences and previous teaching experiences.  
The all-encompassing follow-up questionnaire was employed a following a grounded 
theory approach and delivered the majority of quantifiable data that would help answer the research 
question. Responses from both student cohorts via this formal structured questionnaire allowed a 
conclusive insight into the unit’s successfulness. The teaching time period began for the first cohort 
in July 2011, however the questionnaire was not administered to both 2011 and 2012 cohorts until 
June/July 2014, after a significant amount of time had passed since the students completed the unit, 
in order to include more of the students post-experience. 
Questionnaire 
All students who participated in the unit were contacted to participate in this portion of the 
research by means of their student email. This online method of invite and investigation enabled 
the students to be contacted remotely, however there was a problem with students who failed to 
check their emails and hence missed the opportunity to participate. As a result, the total number of 
questionnaire participants was 11 out of the combined cohorts which totalled 122 student 
participants. 
The online questionnaire looks at a range of potential avenues that would lead the 
researcher to some valuable answers, not only the difference in student learning outcomes which 
came from the curriculum reform. It was designed to gain an insight into the undergraduate 
landscape students’ knowledge levels before they participated in the unit, and to what degree it 
may have affected the students’ future endeavours, but also and more significantly to determine 
the best structure for hybridised activities to create a suitable design praxis enabling the student to 
overcome insufficient visualisation digital platforms for Landscape Architecture. 
 The questionnaire requires students’ pre-, during and post-appraisal of the Vis 2 unit, 
focussing on visualisation skills: for example, students were asked how the unit had directly 
affected their knowledge in landscape design process, digital software, hand-drawing skills, 
hybridisation cognizance and most importantly, spatial awareness. 
The questionnaire was designed to take 30-45 minutes and was an online form. Questions 
asked the participants to comment on their experiences in the three learning periods classified as 
‘previous experience’, ‘experience during the unit’ and ‘post experience’ focussing on analogue, 
digital and hybridisation techniques and their perception of the Landscape Architecture discipline. 
In particular, questions were formulated and asked specifically to gain an insight into their 
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perception of digital design, landscape design, learning environments/class structure and teaching 
methods, software and spatial awareness and how the unit had shaped their experiences over the 
years. Questions were focussed around these predominantly to distil: 
1. What their experiences and perceptions were before enrolling in a Design degree. 
(General, digital, analogue and hybridisation experiences before undertaking Vis 
2)  
2. Individual student satisfaction and appreciation in relation to the unit.  
(Environment, class structure, resources and teaching strategies used)  
3. An assessment of how they had been taught (and with what lasting effects) spatial 
awareness and understanding of landform, and which mode taught them this best. 
(Which 3D CAD, physical and hybrid modelling techniques contributed to their 
understanding of space and scale) 
4. The student’s development of landscape ‘craft’ through their acknowledged 
understanding of spatial awareness, design and landscape visualisation. 
5. If they utilised the digital software since undertaking the unit. And if so, how? 
6. Their perception of Landscape Architecture and design. (How and what 
techniques and software were conducive to the discipline) 
7. How their experiences shaped their subsequent knowledge levels – particularly in 
a later studio and technical construction unit. (Ability to problem-solve, 
understand landform, design and independently learn using acquired skills)  
8. Their individual recommendations for future curricula. (Recommended software, 
analogue methods and teaching environments) 
The majority of these questions asked were given as a Likert scale (see Appendix C for 
entire questionnaire), with the option of selecting one of four or five Likert items, i.e. rating from 
basic to advanced when answering questions relating to their knowledge of certain processes, or 
either ‘strongly disagreeing’ to ‘strongly agreeing’ or remaining ‘neutral’ (undecided) with specific 
statements relating to the unit, their experience before, during and after; and their thoughts on how 
it has shaped their knowledge in design and the discipline, or ‘very poor’ to ‘very good’ for 
responses towards teaching approaches and methods, and finally ranging from ‘not very useful’ to 
‘very useful’ or ‘did not use at all’ when responding to questions asking about the resources 
utilised. 
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3.1.5 Analytical Approach 
The primary research instrument to test the efficacy of the curriculum framework was the 
questionnaire, which was modelled on a descriptive survey framework with the intention of 
revealing the effect the changes made to the landscape design praxis framework had on the 
students’ learning and attitudes towards the discipline. The analytical themes used to construct the 
questionnaire were designed to measure cognition, knowledge, attitudes, beliefs and intentions. It 
also allowed a comparative study between the two adaptations of the Vis 2 unit. 
The questionnaire was based largely on closed-ended questions, although many questions 
asked gave the respondents opportunity to elaborate on their answer, or to add in any element that 
was missing such as ‘other’ when it came to listing examples. This format of questioning often 
gave the respondents a free text option, allowing the opportunity to supply their own answer which 
opened the question up to various and unanticipated results. By using this approach in the 
questionnaire, it facilitated the gathering of both quantitative (through the numerical results the 
Likert scale provides) and qualitative written responses, particularly when asking participants to 
rate the usefulness of certain aspects of the unit allowing them to give examples of their experiences 
in more detail. This provided the facilitation of more in-depth comparative research results. 
4
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4Chapter 4:  Visualisation 2 Curriculum–
2011 & 2012 Adaptations 
This chapter reports on the two iterations of Vis 2 during semester 2 in 2011 and 2012, 
and describes the context for the ‘action research’ used as a basis for study. The subsequent 
improved curriculum delivered in 2012, which was modified based on the findings from the first 
round of research, is shown together for comparison. 
The initial visualisation program was experimental, not necessarily in its delivery or 
visualisation techniques, but in the process of learning to observe and interrogate the landscape 
design praxis using analogue, digital and hybridised activities associated with design development 
in Landscape Architecture.  The techniques and methods of visualisation were coordinated in a 
manner to develop all the basic skills necessary for the abecedarian student in the Landscape 
discipline, and become a framework to proceed with their further studies. During the revision of 
the unit and subsequent delivery in 2012, many changes were made, and overall results were 
noticeably improved (most significantly in the submission outcomes themselves) by re-arranging, 
adding and omitting certain key activities, and the students seemed to benefit from the changes 
made. 
Approach 
The following sections will not only describe the formative analogue and digital range of 
activities imparted to the students, but how they were used for an activity involving hybridisation. 
It will also describe the summative assignments from each iteration on which each student was 
graded, and how they all combined in a project which subsequently became the design process 
framework the students were to follow. 
All students who took part in this school-wide technical unit were streamed into their 
discipline of study: Landscape Architecture, Architecture, Interior Design, and Industrial Design 
as discussed in (Caldwell & Woodward, 2012). Each discipline had a tailored curriculum to fit the 
common required outcomes. The Landscape Architecture cohort in 2011 numbered 68 students 
(after attrition) who were organized into two groups ranging from 30-40 students. Contact sessions 
for the unit occurred over a period of 11 weeks, with 2 hours of studio and 2 hours of laboratory 
contact time per week giving a total of 44 hours. In addition to these contact hours, there was a 
final Formative Feedback Week in which students had time to work on their last assignment and 
have scheduled contact time with the lecturer (author of the curriculum).  
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The Landscape Architecture cohort of the 2012 group totalled 55 students (after attrition) 
who were organized into two groups ranging from 28-30 students. Similarly to the previous 
iteration, contact classes for the unit totalled 11 weeks, with 2 hours of studio and 2 hours of 
laboratory contact time per week, totalling 44 hours, with the addition of a Formative Feedback 
week during which students had time to finalise their last assignment and enjoy scheduled contact 
time one-on-one with the lecturer. One major difference from the previous year’s version was the 
classes’ teaching structure.  
4.1 PEDAGOGICAL APPROACH 
Mainly due to Vis 2 being a 12 point first year unit (equivalent to ¼ of the full time student 
load per semester), the teaching of this unit, for both iterations, was structured into separate 
laboratory and studio instruction totalling 4 contact hours a week for 11 weeks. Practical studio 
and laboratory exercises were supported by lecture content, with the formal lectures taking place 
at strategic times, generally in the studio classroom so as to maximise laboratory time for digital 
activities. 
All content delivered was supported by online resources. These included digital copies of 
the unit outline, activity summaries, lecture documents, studio demonstrations, laboratory 
demonstrations including recorded tutorials, additional resources such as reading lists and pertinent 
web site links. 
One key element missing from the approach in the second iteration in 2012 was the 
delivery of general theory lectures discussing the philosophy of design and its principles as well as 
giving exemplars of precedents in the discipline and the process by which those designers arrived 
at their outcomes. However, elements of each lecture concerning studio instructions were given to 
the studio tutors to use in class and then given to the students via Blackboard as a ‘studio guide’, 
which was closer to the ‘computer laboratory guide’ than any other resource. This was a direct 
response to the forced re-structure of the class room and time due to the reduced availability 
negating the possibility of spreading the two classes over 2 consecutive days. The decision, 
regrettably, was to hand over the studio class to the control of competent tutors and modify the 
activities to guarantee they could be participated in following a non-linear progression each week. 
The tutors were instructed to discuss, casually, the theory behind visualisation and Landscape 
Architecture, however from personal observation; these subjects were not pursued with the desired 
intensity.  The time allocated did not change, but it was the modified structure that had a profound 
impact. 
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4.1.1 Curriculum/academic plan 
By taking into account the goals and questions identified at the beginning of this Masters 
(found in Section 1.3 and 1.5), a plan was developed to aid in the creation of the necessary 
activities. This is outlined as follows: 
1) Capitalising on software supplied by QUT as an educational design aid whilst limiting the 
software’s influence on the teaching and establishment of Landscape Architecture design. 
 Software available and used at QUT includes: 
 
3D-Modelling CAD Graphic Design CAD 
AutoCAD 
Civil3D 
3DsMAX Design 
Google SketchUp 
Rhinoceros 
Corel Draw 
Sketchbook Pro 
Illustrator 
Photoshop 
InDesign 
Acrobat Pro 
 
2) Establishing the prescribed outcomes through multiple, but congruent activities whilst 
keeping the outputs measureable and fair within the participating disciplines: this is intended 
to enhance the students’ creativeness and research skills, and also hold their sustained interest 
into one cumulative narrative for landscape design. 
 Building on the requirement that each activity or lesson must have a place in each 
assignment outcome, each activity should be carefully planned to formulate a 
final product. Therefore a reverse-architecture of a landscape product will be 
necessary to understand what activity to integrate and in what order of 
construction so as to follow a constructivist learning module. 
3) Evaluating the encountered effects that visualisation techniques, and the order in which they 
are imparted, have had on design development and visual communication.  
 Experiment with reversing a common design process in order to understand its 
impact on design and visualisation understanding of the student. Follow a 
Cognitivism model in order to give the student a richer understanding of the site 
by design considered from all aspects of the site, so reinforcing their knowledge 
of landscape design/spatial understanding.  
4) Investigating how this pedagogy would transform the way Landscape Architecture students 
learn the mechanisms of the discipline and visualise design (not necessarily in that order). 
 Incorporate a tangible site for design; one the student could actively place 
themselves into at a strategic place in the design process to reveal to the student 
their perception of space through visual representations and the actual experience 
of the same environment. The humanism learning theory dictates the appropriate 
visualisation interactions necessary for the student to gain a deeper knowledge 
and shape their perception of social reality, in turn, steering their vehicle of design 
in a more suitable direction for the site. 
4.1.2 Pre-prescribed Undergraduate Curriculum Outcomes 
Outcomes required from the students to demonstrate competency in the unit were to:  
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1. use analogue media to explore form;  
2. use digital media to explore form;   
3. use analogue/digital media to explore design ideas and; 
4. to communicate and present design ideas. 
Similar to many prescribed tertiary unit outcomes, these had also shaped the framework 
of activities taught in the Vis 2 unit, yet they are abstract enough to relate to four different design 
disciplines, and to allow for the production of two iterations for the teaching of Landscape 
Architecture visualisation to first year students.  
4.1.3 Curriculum Framework 
Due to the complex nature of it, there are no method of indicating exactly how the 
visualisation teaching dicta were used as a basis for the curriculum framework were achieved in 
one simple explanation. As well as referencing in-text, they may be demonstrated using 
comprehensive Venn diagrams which identifies with each activity and assignment’s primary focus 
for both iterations – this is not to say each dictum did not appear in some form or another in every 
activity and resultant assignment. 
 
Figure 4-1. Diagram of the three Visualisation dicta used for 2011 Vis 2 activities and assignments 
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Similarly to the previous adaptation’s Curriculum Framework diagram, this Venn diagram 
for the 2012 curriculum demonstrates each activity and assignment’s primary focus also with the 
disclaimer that each dictum in fact appeared in some form or another in every activity and resultant 
assignment. 
 
Figure 4-2. Diagram of the three Visualisation dicta used for 2012 Vis 2 activities and assignments 
A comparison can be made by looking at the differences in the volume and focus of the 
chosen activities from the first adaptation of curriculum to the second when placed side by side as 
demonstrated in the following diagram. 
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           (a)            (b)  
Figure 4-3. 2011 and 2012 Diagrams of the three Visualisation focuses for Vis 2 activities and assignments. 
By comparing these 2011 and 2012 Vis 2 curriculum diagrammatic representations side 
by side, the obvious difference is the shift in focus between the first and second assignments’, 
which sees Assignment 1 better aligned with both Visualisation as a learning cycle and as creative 
inquiry, and Assignment 2 shifted to align with all three dicta, similarly to Assignment 3. By 
shifting the activities and Assignments to align with all three dicta, these processes draw on all 
three learning theorems drawn from the conceptual framework. From analysis of this, one could 
say that the benefit of all three learning theorems used in conjunction produce a far more rounded 
pedagogical outcome and have greater benefit for the student. 
The second difference is the omission of purely demonstration tutorials that did not 
directly count towards student’s assignment or the development of such. Instead these were 
brought to the students’ attention at opportune times during contact hours, rather than their being 
a primary focus for a tutorial which, in turn, gave more time to spend learning and working on 
activities which benefitted the assignment outcomes. 
4.1.4 Curriculum Agenda 
The agenda set for both 2011 and 2012 curricula was to provide demonstrative follow-
through examples of techniques at various levels of complexity whilst keeping: 
 a strong connection of the subject matter in the Landscape Architecture discipline  
 students entertained and enlightened,  
 students up to speed with current technologies that the university could provide and 
lecturer could demonstrate,  
 in line with the available classroom structure,  
 the relevance of the outcomes with studio-based Landscape Architectural design. 
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The activities and class time which comprised the program were to provide to students with: 
 basic site modelling and visualisation techniques and management 
 theoretical aspects of landscape design by including short theory and demonstrative 
lectures to give an understanding of how site analysis and idea generation unfolds in the 
design process 
 a framework to generate design loops 
 encouragement towards addition/scaffolding in independent learning 
 an appreciation of the importance of image structure (foreground, middle ground and 
background) 
 a demonstration of various modes of visualisation 
 technical tips and tricks 
 an understanding of textures, colour theories and light and shade  
 skills in the preparation of 3D visualisations. 
Throughout the activities, students were exposed to a variety of design software, explicitly 
formatted to introduce them to the varied methods of drawing and of CAD, and how to mix both 
to maximise efficiency of both vehicles of visualisation, which not only becomes the foundation 
for design praxis, but is the pedagogic focus for this class.  
The aptitudes for the development of the skills necessary for visualisation and the impact 
of visualisation in design thinking are crucial factors in the assortment and delivery of any activities 
that are imparted to students, particularly undergraduates. 
The agenda used to structure the curriculum for the revised unit remained the same as the 
2011 version with the addition of focussing on the acceleration of activities for the purpose of 
producing more complex and visually creative results. 
The first assignment promotes a more productive curriculum by integrating other creative 
disciplines such as Art and by abstracting a topographical 2D to 3D process, thus removing a 
specifically Landscape Architecture-associative approach and making for a more interesting 
enterprise. Additionally, the curriculum was changed to have the penultimate and final assignment 
become a scaffolded product, extending the process of design and ultimately allowing the students 
to produce a more schematic and comprehensive landscape design through the visualisation 
methods taught. 
4.1.5 Content 
Topics covered in the Vis 2 unit include: 
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 general graphic principles used in the Landscape Architecture discipline 
 advanced analogue discipline-specific visualisation techniques 
 beginner to advanced digital discipline-specific visualisation techniques 
 computer-aided design principles 
 integration of analogue and digital techniques for design praxis 
 design presentation approaches 
Content of the 2012 unit remained very close to the initial iteration; it was largely the 
introduction of another 3D-modelling software (SketchUp) and the change in complexity and order 
in which the original activities were arranged that deviated most from the original version. General 
visualisation techniques were relatively the same, however the manner in which they were 
combined slightly changed to maximise their effectiveness and efficacy in developing the students’ 
skills in those areas. 
4.1.6 Class structure 
Due to classroom limitations, computer and studio activities had to be held in different 
classroom spaces. As a visualisation course which focussed on hybridisation of analogue and 
digital techniques, this was the first and most difficult impediment faced with when developing 
and delivering the classes. 
As there were no learning spaces that could accommodate both the teaching of digital and 
analogue techniques and the 40 student limit of the computer laboratories, the decision was made 
to split the cohort into two classes and to run each class on a separate day, not only to keep the 
progression of studio and laboratory activities in the same structure for each class, but to keep each 
class consistent, with one teacher both delivering activity demonstration in the computer 
laboratories and providing theory lectures during the studio time. These classes were held in the 
morning, with the structure as summarised in the following table: 
Table 4-1 Visualisation 2, 2011 – Class structure 
Wednesday Classes 1 and 2 Thursday Classes 3 and 4 (Repeat) 
8-10am (Laboratory) 10-12pm (Studio) 
Aggregated students: 37 
No# Tutor/Lecturer: 1 
No# Tutors: 2 
8-10am (Laboratory) 10-12pm (Studio) 
Aggregated students: 31 
No# Tutor/Lecturer: 1 
No# Tutors: 1 
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The disconnect between the two separate teaching spaces, time allocation and technical 
interruptions appeared to be the major issues that subsequently disengaged the student with the 
process being taught.  For example, the separate rooms created a physical separation between 
student and process; the time of day that learning commenced affected the absorption of 
knowledge, with more mediocre student participation in the early mornings; and time-consuming 
computer security processes such as ‘logging on’ to a computer took up valuable learning time. 
These issues impacted on the demonstration and learning and they must be addressed for effective 
design visualisation pedagogy. 
The 2012 adaptation of the unit not only had changes made to the content, but also to the 
class structure. This time, classes either started in the computer laboratory and ended in the studio, 
or started in studio and ended in the laboratory. This classroom environment structure meant that 
there was no supervisory control by the lecturer on how the studio component was run, since the 
author of the curriculum remained in the laboratories demonstrating solely the digital portion with 
an additional roaming tutor, and the other tutors controlled the studio environment. Many errors 
came about from this class structure due to problems with communication between lecturer and 
tutor during the classes. 
Table 4-2 Visualisation 2, 2012 – Class structure 
Classes 1 and 2 Classes 3 and 4  
8-10am (Lab.) & 10-12pm (Studio – repeat 
class) 
Aggregated students: 26 
No# Tutors in the Lab: 2  
8-10am (Studio) & 10-12pm (Lab.– repeat 
class) 
Aggregated students: 28 
No# Tutors in the Studio: 2 
 
Because the class was split into two classes repeating on the same day, the activities had 
to be developed so that the arrangement of class order was not an issue and it was necessary to 
ensure that the development of laboratory and studio activities were somewhat mutually exclusive 
during the day they were conducted. 
Computer Laboratory  
The laboratory classrooms were disconnected: they comprised two separate spaces, with 
internal windows in the divider. A projector in each room shared the single demonstration, with 
audio of the demonstration being available in both of rooms. Roaming tutor/s were available to 
help students one-on-one during the demonstration. This method of demonstration, albeit not ideal, 
was complemented with blended learning. These additional teaching aids included visual and audio 
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recording of the demonstrations (through the use of QUT Blackboard’s ‘Eluminate’ system which 
is now called ‘Blackboard Collaborate’), step-by-step digital screenshot reference documents for 
each laboratory activity and a comprehensive written document outlining in text each step. These 
resources accommodated the seven perceptual learning-styles outlined in ‘Institute for Learning 
Styles Research’ (French, et al., 1981) referred to in Section 2.4.  
The same computer laboratory environment was used in 2012, and the same style of 
blended learning teaching aids, as with the previous version of the unit, due to the framework of 
blended-digital learning. The same issues had to be dealt with during this iteration including 
projector failure, microphone issues, hardware and software insufficiencies, general glitches and 
at times, complete failure of technical resources. 
Studio classroom 
The studio room used as part of this unit accommodated a large group of students which 
in this case, was up to 45 students at a time (before attrition), making this portion of the teaching 
easier than in the laboratories, however there was still a disconnection between the two classes, not 
only physically, but also because of the tutors who were specifically chosen for their advanced 
knowledge of the software to be taught rather than their analogue skills. This did not mean they 
were incapable of teaching the analogue portion of the class, but it was noticeable that expert 
instruction in analogue processes would have been desirable. 
To maximise laboratory time, any lecture-based material was delivered in this class, 
making the switch a little confusing for students, since the studio portion fell in the second half of 
the unit. Ultimately, regarding this issue, the studio portion would be held first if this unit was to 
be taught in the same manner again. 
Even though the 2012 adaptation had two learning spaces significantly closer together, 
there was a greater disconnection because there was no continuity of instructor demonstrating both 
analogue and digital activities. This resulted in students believing early on in the semester that the 
two classes were mutually exclusive, and so the disconnection between instructor/s and the 
program also has an impact on student learning and understanding of process, regardless of 
learning environment. 
4.1.7 Range of analogue techniques in the studio 
The hand drawing and drafting technique introduced included: 
 Sketch model making (contour model) 
 Documentation drawings (plan, section, perspectival section) 
 1,2 and 3 point perspectives 
 Axonometric and isometric drawing 
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 Detail rendering 
 Tracing 
 Diagrammatic representation 
 Experimental design drawing 
The hand-drawing and drafting techniques introduced in 2012 iteration were closely 
related to those that were introduced in the first iteration; however they were modified to conform 
to the required outcome for the revised submissions. 
4.1.8 Range of digital techniques and software utilised in the laboratory 
The range of digital activities mirrored the analogue techniques, predominantly due to the 
ability of digital software to directly reference or replicate analogue techniques. These activities 
can be summarised as: 
 3D model making (terraining) 
 Model transformation 
 Documentation drawings (plan, section, perspectival section) 
 Axonometric and isometric drafting 
 2D and 3D rendering 
 Tracing 
 Diagrammatic representation. 
The software that was demonstrated/introduced throughout the unit included: 
 AutoCAD 
 3DsMAX Design 
 Google SketchUp 
 Rhinoceros 
 Illustrator 
 Photoshop 
 Corel Draw 
 Acrobat Pro 
InDesign was informally suggested to the students as the software to use for layout 
purposes for their last submission, however no formal time was dedicated to introducing or 
teaching it during the semester as it was decided that because it is quite an intuitive graphic design 
programme and has similarities with Illustrator, it was a software in which the student could choose 
to learn independently. 
The range of digital activities and methods did not change dramatically from the first 
iteration to the 2012 version, however, they were re-arranged and slightly modified to produce 
varying outcomes. The range of software that was demonstrated or introduced throughout the unit 
had been shortened from the initial iteration (which used eight different softwares). The 2012 
version only included the following softwares: 
 AutoCAD 
 3DsMAX Design  
 Google SketchUp (which was demonstrated significantly more in 2012) 
 Illustrator 
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 Photoshop 
 Acrobat Pro 
Similarly to the previous version, the decision to omit InDesign from this list of software 
was made, for the same reasons (as per Section 4.1.8).  
4.1.9 Range of hybridisation techniques  
Limited by the class environment, the resources available to the class directly and by 
restricted curricular submission development, the range of hybridisation techniques was somewhat 
constrained. The very way each mode of technique (analogue and digital) was exported and 
imported into the antithesis, meant that 2D printing, 2D scanning and physical photography were 
the only methods underpinning all hybridisation techniques demonstrated. 
The variety of techniques demonstrated included: 
 Digital and analogue tracing/collaging of drafted, drawn and photographed 
visualisations 
 Inserting proportionated elements from one mode into another 
 Editing hand-drawn visualisations digitally (and vice versa) 
 Transforming 3D models into 2D (and vice versa) 
 Introduction to CAD/CAM. 
Limited again by the class environment in 2012, the range of hybridisation techniques and 
processes were constrained and stayed relatively the same as for the last iteration, with the removal 
of an introduction to CAD/CAM capabilities available at the university and in the profession. 
4.1.10 Submission details 
The 2011 class submitted all assignments online, not only to save students the cost of 
printing but also to encourage digital practices and techniques. However, problems arose with the 
Blackboard system used, largely due to student error while compressing their digital files for 
submission. 
Unlike the previous version of the unit, the 2012 version all digital and analogue activities 
were submitted through Assignment Minder on a CD, DVD or USB Drive, in order to avoid the 
previous on-line digital submission problems, but remaining digital in nature for the same reasons 
as before. By submitting in this format, it removed the issue with the Blackboard system crashing; 
however by removing the file size limit, students did not have to compress their file sizes and may 
have avoided learning about this process. By submitting on external drives, the student was also 
asked and able to submit auxiliary primary files in order to gain more of an insight into their final 
PDF submission. 
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4.2 ASSIGNMENTS AND SUPPORTING ACTIVITIES 
As this unit programme had a total of four discipline variations structured around the same 
project titles and with outcomes that incorporated them, there were a few overlapping 
assignments/activities on which every discipline class could concentrate. The first assignment item 
was the most common to all of the participating design majors in terms of the outcomes: compared 
with the other two assignment pieces, however, there were significant differences in the software 
used and in the targeted content focus. 
As these students are still in their first year in the School of Design, collective abilities 
were assumed to be mixed and generally low. Aside from the software design abilities, the 
students’ general computer capabilities can only be assumed as no prerequisite computer skills are 
required, and no knowledge of the students’ level of ability before entering the unit has been 
recorded. As they have enrolled in a design subject, a grasp of basic 3-dimensional thinking is 
probable. 
There is opportunity to introduce students to the understanding of general computer 
function and general use, including file sizes, downloading, uploading, file creation, input 
peripherals, scanning and printing to name but a few. Quick overviews of a few of these areas were 
covered, however not in any detail. The laboratory and studio classes were broken up into two ~1 
hour activities, to make the process significantly more structured, not only to break the process up 
into categorised progressions, but also to make it easier for the students’ understanding. 
As per the second iteration of the unit, there was a generous re-arranging, modifying, 
omitting and making additions to the compilation of activities in the Vis 2 unit that had been taught 
the previous year helped to create a streamlined unit that produced more rewarding outcomes. 
Problems that arose during the first iteration were addressed and have been discussed throughout 
this section. Revision of the activities and assignments was necessarily an integral part of the 
development of the student’s knowledge retention, quality of learning and in reducing anxiety in 
and out of the classroom. 
4.2.1 Assignments 2011 & 2012 
2011 Assignment Item No. 1: ‘Project’ 
The first assignment had a focus on learning skills and less on design; however the process 
of design was integrated throughout. As this was an introduction for many students to CAD and 
even to computers, the very basics were a focus. Students who had previous knowledge of CAD 
were encouraged to go above and beyond the activity requirements; however there was no way of 
identifying these students or to evaluate how their previous knowledge affected their outcomes, 
unless they participated in the post-reflection questionnaire. 
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Every student had previously passed the pre-requisite ‘Visualisation 1’ unit, so the 
extension of their technique was explored throughout the unit. The focus was initially 
predominately on quantity (which is linked to the framework dictum ), which inevitably had a 
direct influence on the student products, however, once it was established exactly what was 
necessary for the submission, the balance between quality and quantity of product became more 
important, encouraging the student to demonstrate improvements from each activity to the next. 
The activities that made up the students’ first submissions were highly structured, with clear 
instructions provided for each, although these initial activities were designed to generate a unique 
product for each student. 
The required outcomes from the students’ participation in this assignment were to, firstly, 
use analogue media to explore form and secondly use digital media to explore form. The idea 
behind the compilation of an activity-based submission was for the student to generate a simple 
topographical terrain both digitally and physically, and then by using explorative techniques, 
generate interpretations and modifications of the form. 
Assignment 1 accounted for 30% of the whole grade for this unit and was comprised of a 
number of general and discipline-specific analogue and digital exercises to introduce students 
gradually to three-dimensional design software. Each activity was presented on a simple layout 
page which the student developed as part of the first laboratory activity which formed the 
foundation for their assignment piece. The activities undertaken by students in the first 3 weeks of 
the unit are outlined and discussed below. 
2012 Assignment No. 1: ‘Project’ 
This iteration of project one changed quite dramatically from the previous. As a basis for 
the inaugural assignment, the students were given an abstract artwork to re-create as a 3D form, 
thus contributing to the essential outcomes required and demonstrated in their submission which 
remained the same as the previous Vis 2 assignment 1 submission. These outcomes were firstly, 
using analogue media to explore form and secondly, using digital media to explore form. Similarly 
to the previous adaptation of the first assignment, the percentage for the assignment remained at 
30% and page layout was confirmed as being three to five A3 PDF pages. In this submission, the 
students were asked to view their image as if they were looking at it from a bird’s eye view; as if 
the two-dimensional artwork image was in fact a plan view of a three-dimensional form. Through 
systematic activities, they were asked to create what the z-axis of one image given to them in class 
might be in both digital and analogue modelling platforms taking ‘visual cues’ from the artwork 
such as colour juxtaposition and contrast to help create their ‘terrain’ or ‘cityscape’. 
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The pages they submitted as their assignment showcased their work from the activities 
participated in class. The submission consists of a compilation of images of both their physical and 
digital models that have been created from their assigned abstract artwork. Each stage of their 
project was presented, however the layout was determined by them, creating a narrative of form 
using just the image composition, including colour and size of each image, as text was asked to be 
used sparingly. 
Unlike with the previous version, the students were asked to submit ‘raw’ digital files of 
each activity in order to give further insight into the skill of the student in operating CAD softwares. 
Assignment Item No. 1 Brief Comparison between learning theorems 
The learning theorem structure used to model this assignment brief shifted from a 
combined Cognitive and Humanism learning theory, to a combined Cognitive and Constructivist 
theory framework. By removing the real-world constraints of ‘site’, this assignment became more 
about developing spatial understanding and constructing intellect in a digestible portion. Scale, 
proportion and form development remained important factors, however the students were directed 
to discover form from 2D to 3D on their own terms, rather than having to follow technical 
landscape protocol which seems to be overwhelming for novice landscape students who are also 
pressured by the introduction of digital media. 
2011 Assignment Item No. 2: ‘Design’ 
The required outcomes from the students’ participation in assignment 2 was to firstly, use 
analogue media to explore form; secondly, use digital media to explore form; and thirdly, use 
analogue/digital media to explore design ideas. These not only included the requirements of the 
first submission, but also built on them with the introduction to hybridisation and more importantly, 
using these techniques of digital, analogue and hybrid visualisation techniques in a design praxis 
necessary for the discipline. 
Assignment 2 attributed to 35% of their overall grade and was comprised of 
activities/exercises undertaken by students in weeks 5-9 of the unit. Discipline-specific advanced 
hybrid, digital and analogue sketching and rendering techniques were introduced in class time to 
build on students’ existing skills and specifically drove their understanding of form and how to 
generate complex hybridisation methods.  
Similarly to the first submission, students continued to work on their previous 
topographical terrain, modifying it digitally and physically using explorative techniques, in order 
to generate a ‘design research’ process. Again, similarly to the first submission, this formed the 
foundation for their assignment piece and the activities undertaken by students in the successive 4 
weeks of the unit (which are outlined and discussed below) made up the bulk of the submission.  
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[U]sing play as a device for preparing materials and teaching activities, aiming to 
facilitate some given learning (or teaching), or to make it more attractive. (Farné, 2005, 
p.179) 
Similarly to the first submission, initially quantity was a focus (which is linked to the 
framework dictum), but design research was eventually integrated and the quantity of the workload 
brought a focus on the quality of each activity. This submission can be classified as a demonstration 
of learning by play and research by play (which is linked to the framework dictum) with an 
introduction to a multi-faceted hybridisation of techniques.  
2012 Assignment No. 2: ‘Design’ 
The redevelopment of the second assignment in 2012 revolved around a design process 
that was used in the previous adaptation, but in this case the process of this design and the 
visualisation techniques imparted to the students in this submission were continued through to the 
ultimate submission. The outcomes from this submission stayed the same as the previous 
adaptation which were to firstly, use analogue media to explore form; secondly, use digital media 
to explore form and thirdly, use analogue/digital media to explore design ideas. The percentage 
attached remained at 35%. For the beginning of the assignment progression, the students were 
given a photograph of a site to use as the basis of design and visualisation process they would 
perform over four weeks. They were asked to design a simple platform/flat space, populate it with 
people, vegetation and hard elements to create a space for human habitation, so that the students 
would be obliged to design in perspective, rather than designing in plan. The process of design and 
the procedure of modification and visualisation along the way was the key focus. The reason for 
beginning in perspective is to emphasize that design development is not and should not be 
constrained to a plan drawing. They would have found that by having designed in perspective, the 
landscape outcome will have more resonance for the users compared with the landscapes designed 
solely in plan. 
The 5-8 pages they submitted showcased their work from the activities participated in class 
from week 5 to week 8. Each stage of their project was presented: however the layout was decided 
by them. Unlike their first submission, they were asked to approach this submission as if it were a 
landscape studio design; therefore, elements similar to those necessary for their studio unit 
submission applied. 
Assignment Item No. 2 Brief Comparison between learning theorems 
The shift in learning theorems used to model this assignment brief involved changing from 
a combined Cognitive and Constructivist learning theory, to employing the three learning 
theorems, Cognitive, Constructivist and Humanism, in the framework. The benefit of aligning all 
three learning models had a significant effect on the students’ learning and was evident in their 
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resultant artefacts. Even though a site visit did not become a part of their program, the process in 
which their design was formed became crucial to a reverse-engineered approach to design, 
whereby their design began at a singular aspect of the site, and on transferring design elements to 
another angle, they were forced to realise their design shortcomings and implications of their 
landscape as a whole. 
2011 Assignment Item No. 3: ‘Portfolio’ 
The required outcomes from the students’ participation in this final assignment were to 
firstly use a mixture of analogue and digital media to explore design ideas and secondly, 
communicate and present design ideas. 
This assignment was developed to re-iterate all previous activities into a design exercise. 
By including various newly introduced integrated analogue and digital exercises and techniques, 
the submission culminated in a discipline-specific design. Note that the emphasis is on design 
exploration and communication and not on the actual design outcome per se. 
This last submission accounted for 35% of their grade for the unit and comprised two A1 
panels. As part of the desired outcomes of the students, it focussed on using the hybridisation 
techniques taught in class and the presentation techniques taught throughout the semester to design 
an outdoor learning space for a site in the Botanical Gardens, adjoining QUT. By beginning with 
a site visit, the students were officially given a physical connection with the site before they 
engaged in design, which contributed to the dictum  which, in a literal sense, set the basis for this 
assignment. 
The site design for an area in the Botanical Gardens required the preparation of all 
drawings, including process site analysis, design vignettes, plans, sections, elevations and 
perspectives. Students were required to design an outdoor learning area with some vertical 
elements to create a semi-formal space or room. The aim of this submission was to create mixed-
media visualisations of their design using the techniques taught in class. The template for these 
panels was fixed to include series thumbnail sketches/images of their design process (design 
vignettes). Using a fixed template not only prevents students from producing an incomplete 
submission but also generates a presentation format that can aid in the grading of it. The 
classification as an in-class competition was expected to generate healthy competition; however, 
this did not eventuate. 
2012 Assignment No. 3: ‘Portfolio’ 
Differing from the previous year’s Assignment 3, the 2012 version was an extension from 
the Assignment 2, which aligned better with 2011 Assignments 1 and 2. The decision was made 
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after the students found themselves overwhelmed by the amount of work required for their last 
submission (Assignment 3) as they had to begin from scratch with a new site employing the 
techniques and tools they learned in the previous two submissions, resembling a mini-studio 
assignment. 
As the final submission of the 2012 iteration, ‘Portfolio’ comprised 3-5 pages  which were 
described to the students as being a competition panel to showcase their development of the 
landscape design which they began in week 5, and various images created for Assignment 2 were 
necessary. The purpose of combining two assignments in process and submission put less pressure 
on the student by extending the design process and allowing more time for the development of 
each image produced. 
The design they developed in the second assignment was for a site in the Botanical 
Gardens. The aim of this submission was to continue development of their design (which began in 
week 5) while creating mixed-media visualisations using the techniques taught in class. The 
difference between this adaptation of Assignment 3 was that rather than the student beginning from 
scratch, they benefited from continuing a complex modelling design process over 4 weeks (which 
was the previous version schedule) rather than condensing this process into a 9 week practice, 
which was problematic for inexperienced students. 
The objectives remained the same, these were to firstly, use analogue/digital media to 
explore design ideas and secondly, communicate and present design ideas. On top of 
demonstrating these objectives, they were to demonstrate the critical process, their mastery of the 
techniques (both digital and analogue and hybridisation), their visual presentation and 
compositional skills, and their ability to create a clear, complete, detailed, and engaging package. 
The composition had to demonstrate their mastery, understanding and controlled application of the 
variety of techniques taught in the semester as this iteration of the submission format and structure 
was left to their own creativity. 
Assignment Item No. 3 Brief Comparison between learning theorems 
For this assignment there was no change in utilising all three learning theorems, however 
the students had an extra week of activities since their ‘feedback week’ was pushed into a non-
teaching week and was optional to attend. The major difference between the two was in the 
duration of designing and the freedom and constraints of each brief. The 2011 cohort had roughly 
a month to design, develop and produce visualisations utilising the techniques taught in class, 
applying their previous experience into a new project. The second cohort had this assignment as a 
continuation of their previous one, in which their design had already been established as well as an 
understanding of site spatial qualities, opportunities and constraints and used this time to generate 
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expressions of their design in multiple ways, whilst also understanding their own design outcomes 
in the process. This resulted in far more sophisticated design solutions and subsequent 
visualisations. 
4.2.2 Class activities and assignment examples 
This section demonstrates the original and modified layout and adaption of activities per 
week. With the reorganisation of activities, it was hoped to refine the students’ learning into a more 
succinct progression, keeping objectives the same. Any activity that did not have adequate response 
from students in both understanding and precipitation of activity was reviewed for making 
adaptations. Many activities remained the same mainly due to administrative reasons; however the 
order in which key activities were grouped and assigned into each assignment category was 
fundamentally altered. 
2011 Week 1: Drafting, Drawing, LANDart 
Laboratory Activity 1.1: Objects 2D LOGO ‐ AutoCAD  
This inaugural activity employed a simple CAD exercise that was designed to introduce 
AutoCAD, the drafting software used by many landscape architects, by the most palatable possible 
method. This exercise and the other digital activities were designed to introduce students to the 
program basics, however this can only be effective if they are repeated by the student. 
From previous observations, the ‘language’ of digital design software is best learnt by the 
user when they have a particular goal or intent for using the software. This particular introductory 
activity involves the students designing and drafting a unique and simple image or logo that they 
could use throughout the submission as part of their page layout.  It was intended to guide the 
student into repetitive use of the software, as the majority of independent learning in digital design 
software is generated by exploration. 
The outline of the activity was to produce a simple PDF foundation that could be imported 
into other CAD softwares, for the rest of the activities that form the assignment. By demonstrating 
some basic commands in AutoCAD, the students were able to develop a 40mm x 40mm logo to be 
used as part of the next activity. By demonstrating, alongside rudimentary commands, the nature 
of layers and printing through the demonstration of examples, the student is also able to use 
creativity whilst learning the software, as they have to personalise this element. 
Laboratory Activity 1.2: Lineweights, Layers and Layouts ‐ AutoCAD 
Printing is an integral part of digital design. An unsuccessful print will negate all effort put 
into the creation of design, so this exercise was intended to demonstrate the importance of accurate 
printing and the method by which it is established. As printing is one of the most important stages 
Chapter 4:  Visualisation 2 Curriculum–2011 & 2012 Adaptations  
© 2016 Woodward 73 
of the CAD process, scale and lineweight can help develop a sketch concept into a measured 
construction drawing. Successful printing of a design will not only help communicate what the 
collective lines portray, but aid in the communication to others. The activity was developed to help 
the student to understand and develop a page layout for the setup of their drawings for Assignment 
1. Practice during the week was encouraged, as they were not expected to finish this exercise in 
the hour given. They were asked to be creative in their design/creation for the purpose of 
exploration of the software, and to keep the page setup for future use, since this page layout would 
change as they produce more artefacts throughout the subsequent two weeks of activities. 
Studio Lecture: Topography, LANDart 
A short lecture started every studio class and this inaugural presentation was a chance to 
introduce the student to the unit, explain what outcomes were expected from them, and give a brief 
introduction to the assignments and all other administrative introductions necessary.  
This first lecture, as were all others that followed, was a condensed presentation of 
analogue techniques commonly used in the discipline and how these connected with the principles 
of design. The first presentation was dedicated to introducing the student to the theory and 
understanding of topographical form, by looking at the technical aspect of contour modelling and 
the representations of terrain in the world, from the landscape art works of artists such as Charles 
Jenks and Maya Lin to the Sapa rice terraces in Vietnam. The lecture concluded with a step-by-
step presentation for the activities, including the rendering techniques commonly used by 
landscape architects, the methods by which they are achieved and what effects each can produce. 
Studio Activity 1.3: Drafting Etiquette – Plan, Section and Perspective 
One element on a landscape plan that is often confusing is the concept of contour lines.  It 
is imperative for a student of Landscape Architecture to understand contours in order to deal with 
various site conditions and constraints. Contours are used to show a grade change in a structured 
and legible way and the ability to read a contour plan is a skill, and one they were intended to begin 
to learn with this exercise. It is understood that the first year students would have been introduced 
to the notion of contour plans, however it is also assumed that they would have not completely 
understood the technical elements of topography until later in their degree, with the introduction to 
technical units such as Grading or Landscape Manipulation. Consequently, this initial freehand 
line work exercise was designed to introduce the student to the meaning of the contour line, with a 
trial and error approach.  
By constructing a template page with that restricts scale, height, width and length the 
students can create a unique contour plan along the same lines as other students’ work. By 
A Practice-led Study of Analogue, Digital and Hybridised Visual Representation Pedagogy for Undergraduate 
Landscape Architecture Students  
 
© 2016 Woodward 74 
restricting their design choices, but not completely, the activity product is available for future use 
in a digital manner by keeping to a set scale and size limit which matches a digital template. 
By using a pencil, the students were instructed to connect the contour line beginnings with 
their corresponding ends, similar to ‘joining the dots’ puzzles. Students learnt that the shape of, 
and proximity to other lines dramatically change the 3D topography. The only rule they had to 
follow was not to overlap the lines (i.e. not showing negative spaces).  
Once the student had developed a plan, they were instructed to generate a section of it, 
using the suggested section line already on the template. Section techniques had previously been 
taught, however a step-by-step walkthrough was produced as a PDF document and in-class 
demonstration on the board. The students were also asked to generate an axonometric of their plan, 
however in class they were given a smaller plan to work on as they would have been restricted by 
page size. They were asked to scan all their work ready for the subsequent class as their plan 
contour drawing would then translate into three dimensions. By generating a digital counterpart of 
their contour plan, this became a deconstruction of what the contour line actually represents in two-
dimensions. 
Studio Activity 1.4: Drawing Techniques – The Void 
This activity introduces the student to the understanding of how to represent a line without 
actually drawing one. This is to encourage a more complex technique of rendering and shading. 
Objects in space are distinguished by their change in texture, colour or shadow and not by a hard 
continuous line around the edge, so when a line is used it becomes cartoonish and lacks the realistic 
qualities that are necessary to be perceived as professional. One thing that CAD has improved in 
design disciplines is the replacement of analogue drafting tools. Hand-crafted technical drawings 
need no longer be created due to technological advancements that have enabled these once-tedious 
drawing techniques to be replaced by the fluid and rapidly generated drafted documentation 
drawings which computer-aided drafting softwares provide. This hand-drawing exercise engages 
the student to create emotive visualisations by using the rendering techniques to create the form, 
rather than relying on the line. This technique can be applied to the slope angle of the topography 
the student was trying to portray to represent relief – the tighter the contour lines the darker/more 
detailed the rendering might be. Using a rendering technique to portray their sections in a similar 
method, students were asked to focus on rendering to either portray the solid or void of sky and 
ground. Finally, adding people for scale enables the awareness of the comparative size of the 
topography generated and puts the section into perspective. 
2012 Week 1: Layouts, Analysis and Analogue Modelling 
Laboratory Activity 1.1: Drawing 2D Lines – AutoCAD 
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Similarly to the first laboratory activity taught in the first iteration of Vis 2 in 2011 Week 
1: Drafting, Drawing, LANDart, the students were given a simple task to use AutoCAD’s basic 2D 
drawing operations. Aside from the differences in activity outline, the principle of repetitive use of 
CAD software was prescribed to the student as part of the learning experience as this activity, and 
any other that involves the learning of CAD software, are only effective if they are repeated in the 
students’ own time as part of their independent learning. It is well known that it is impossible to 
teach a full CAD program in a few in-class activities; they can only be used as a guide for students, 
to demonstrate basic software capabilities and the understanding of key principles; it is up to the 
student to pursue a comprehensive knowledge of software through continuous and repetitive use. 
The students’ introduction to the ‘language’ of the AutoCAD program in this activity was 
by drafting a page layout with a border that they were asked to use for their layout pages as part of 
their submission. Unlike the last iteration of the same assignment, the design and use of a 
personalised ‘logo’ was omitted mainly due to the limited page space when accommodating the 
required images per activity. 
Laboratory Activity 1.2: Line weights, Layers and Layouts ‐ AutoCAD 
One of the most important processes when using measured CAD vector software is the 
ability to print what is created in the digital realm. A designer may have a finely crafted and detailed 
design, ready for CAM or construction, but if they cannot successfully print their drawings AND 
to scale, its worth is severely diminished. This exercise is for the student to understand and develop 
a ‘page layout’ in their AutoCAD drawing to use to set up their future activity products as part of 
Assignment 1.  
Studio Activity 1.a: Artwork Terrain – Analysis  
This is an exercise in identifying 3D form from a 2D image. In the artwork the student was 
assigned, which was one of 11 different well-known abstract geometric artworks offered, the 
student was asked to re-draw the image as part of an analysis process, to help identify the 
‘imaginary’ three-dimensional forms. By removing colour, and drawing/rendering this in grey-
scale light and shade, the process was made easier for the student; however if the student were 
competent enough, they had the choice to make the process more complex. The student was to take 
this analysis through a series of transformations, working on developing their mind’s eye (Oxman, 
2002, p.148) visualisation skills and their understanding of 3D form in two dimensions and the 
transition between scales. 
Studio Activity 1.b: Physical Modelling/Photography 
During this studio time, the student was asked to create a 3D representation of their 
artwork analysis using card. The card model was to express the form they had ‘understood’ and 
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‘read’ from the artwork images. This activity was to teach the student the necessity and complexity 
of reading plans and that the visualisation of a plan drawing for communication purposes was 
extremely important in the landscape profession. 
At the end of the activity, time was set aside to teach the student the fundamentals of model 
photography, much like the previous adaptation in 2011 Week 2: Model Making, LANDart, 
Contours, three dimensional models, which are represented in both an analogue and digital manner, 
‘fill the gap’ in information between their 2D imaging counterparts such as plan, section and 
elevations. The students were encouraged to photograph the model they had just completed from 
various points of view, using a macro setting to capture the relatively small model (for manageable 
complexity and time constraints) in a scale that would represent a larger scaled ‘scape’. 
2011 Week 2: Model Making, LANDart, Contours 
Laboratory Activity 2.1: 2D to 3D 
In this class the students have their first (assumed) introduction to the concept of 3D in a 
deceptively 2D interface. This activity was developed to introduce the student to the z-axis, the ‘4th 
wall’ in digital design. By using production-orientated programs of CAD software to visualize their 
personally created site in three dimensions, the student is able to begin to understand the 
implications of design. A simulated reality model allows for realistic perspectives and extremely 
easy axonometric representations. The opportunity of site manipulations – large or small – with 
the benefit of being able to  ‘undo’ command any mistakes, and printing many iterations and forms 
such in both two and three dimensions. This exercise was the students’ first (within the unit) 
introduction to the concept of hybridisation and was designed to impart the skills necessary to 
translate the analogue to digital and vice versa.  
The technique conveyed in this activity was the tracing of a raster image that had 
previously been scanned and imported into the platform’s model space for manual tracing. 
Laboratory Activity 2.2: 3D Terrain Mappings 
In order to demonstrate the importance and meaning of the terrain, a range of modelling 
software was used to demonstrate a common outcome. Working from the previous exercise, this 
demonstration endeavoured to take the wireframe 3D model made using production-orientated 
software and fill in the gaps using various visualisation software. The students imported their 
model into another CAD software such as 3Ds MAX Design, Rhinoceros and Google SketchUp to 
produce the same outcome, turning their wireframe model into something more solid. While there 
are major differences between the softwares, the DFX file format can be imported by all. These 
programs have the ‘tools’ to join the contour lines with a blanket of calculated triangulations (TIN) 
or lofting closed curves/polylines, whereby taking the wireframe skeletal model and solidifying it 
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for rendering and modifying purposes. The option of creating a ‘pancake’ model for a more 
pronounced contour model was also explored. These basic topological modelling methods are used 
to engage the student into a better understanding of the contour model, and what their initial contour 
line drawing essentially means in terms of 3D terrain massing. 
Studio Activity 2.3: Model making – card contour model 
Similarly to the laboratory activity of recreating an initial contour model, the challenge for 
students was to generate a physical model of the same topography. By creating something which 
is tangible and three dimensional in both analogue and digital means, the student was to make 
cognitive connections between two dimensional representation of topography, and digital 
equivalents. 
Manually making a model helps site-specific design. Designing in plan may mislead the 
creator as height differences may not be immediately apparent. Only a very skilled landscape 
architect or civil engineer could visualise a plan in its full 3D form without the use of a model: this 
is a skill that a student must learn, and introducing them to the basics as early as possible will 
benefit their future endeavours. Physical models made from contour plans not only demystify the 
contour line, but also allow for tangible site manipulation and a platform for perspectives. To create 
a physical model of their plan in the most simple and effective manner, they used a ‘pancake’ 
terrain contour model method using photocopies of their plan and squares of foam tape to give 
each contour sheet correct heights, and to fix each layer of the ‘pancake’ model into position. By 
drawing additional lines 1m apart on top of each layer of card, it made it possible to take referenced 
photographs of the model that would be used in the exploration of form later on. 
Some of the supplementary tasks asked from the students in activities, such as drawing 
additional information on to models, did not make complete sense to them at the time of completing 
the in-class task, so this prevented them from either completing the misunderstood tasks 
completely or correctly and affected their completion of subsequent activities. 
Studio Activity 2.4: Photography – Views, perspectives and macro setting 
Once a designer has a finalised model, they are able to utilise it to demonstrate their vision. 
They can also use it either as a design or a perspective tool to persuade and entice a client. One 
ubiquitous use of a physical terrain model in Landscape Architecture design is to help develop a 
perspective of a design. This is commonly achieved by photography, which enables transfer of a 
3D object to a 2D plane. One could define this to be the ‘digital’ version of a camera obscura, an 
ancient optical device that physically did the same thing. 
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By using those ‘flattened’ images to create new images either digitally or manually, a 
designer has saved time in manually creating perspectives. Time-saving is a key concept imparted 
to the students throughout this curriculum. 
By photographing a model as closely as possible, an image can be generated that suggests 
the true scale it is trying to represent and in turn enhance a user’s perspectives of it. In these days 
of technological advancement, most cameras have Macro settings which can generate highly 
enlarged visual captures of a model without creating a blurry photo.  
2012 Week 2: 2D to 3D, Model making and perspectives 
Laboratory Activity 2.1: Tracing 2D images 
 This activity, similarly to the studio model making activity, utilised the artwork analysis 
they had completed and used for their analogue model. By using SketchUp software to visualise 
their understanding of the artwork they were given, the students were able to produce a new 3D 
model, however this time digitally and one that varied from their original model. This was to 
demonstrate that even though they start with the same plan, they are able to generate very different 
‘terrains’ or ‘city scapes’ from the abstracted 2D representation. 
This demonstrated to the student that many hours hand-making a tedious and messy 
physical model can be saved through the use of digital modelling techniques. Although the digital 
platform can not only provide the method to model complex forms that are difficult to produce 
non-digitally, it can also inhibit complexity because of the complexity of the software modelling 
tools themselves, so a physical model can paradoxically be sometimes a more powerful design tool 
than its simulated reality counterpart. 
Using their scanned artwork analysis, the students were asked to trace over the line work 
with 2D drawing tools given in Google SketchUp. The benefit of using SketchUp is its user-friendly 
intuitive modelling devices, to which novice users quickly adapt. With this intuitive modelling 
system does come a lack of absolute accuracy, something which predominantly drafting CAD 
software such as AutoCAD can provide, along with distinctive instinctual drawing and modelling 
procedures. 
Laboratory Activity 2.2: 2D to 3D – Terraining 
After completing the 2D wireframe ‘terrain’, the students were instructed to use the 
modelling process such as ‘extrude’ to generate the z-axis of the plan. By using these modelling 
techniques, the opportunity of quick and complex site manipulations with the added benefit of the 
‘undo’ command for any unanticipated errors were given. Google SketchUp is quite intuitive for 
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transforming 2D drawings into something that represents solid form, where the manipulation of 
points, edges or faces is simplified by using the cursor as both selection and directional tool. 
Many modelling softwares have similar aspects, such as their interface, toolkits and 
modelling lexicons, and by introducing modelling software early into their learning journey, 
students have a far greater chance of understanding modified and advanced CAD software. 
As a design by play activity, the students selected the 2D lines they had drawn and 
extruded, pushed and pulled them in the z-axis only to create new objects and planes, whilst 
keeping the plan view the same as their original analysis drawing. 
Studio Activity 2.a: Manual Perspective/Rendering Techniques 
Similarly to the activity from the previous version in 2011 Week 3: CAD/CAM 
Modelling, Perspectives Techniques (Activity 3.3), this time was spent re-creating perspectives 
from photographs of the analogue model they had made. The activity was, again, to demonstrate 
methods of generating perspectives of difficult 3D forms and models. For all hand-drawing 
exercises, they were encouraged to concentrate on creating emotive hand drawings, using 
rendering techniques to create the form, rather than relying on linework. 
They were instructed to grid up their photograph showing its perspectives, horizon line/eye 
line and vanishing point, and with these grids, insert proportionately-correct elements into the scene 
and create a final rendered visualisation using a colour scheme that was similar to the original 
artwork assigned to them. 
Studio Activity 2.b: Drafting Techniques 
The perspective techniques and generalised activity remained the same as the first iteration 
(Activity 3.4, 2011 Week 3: CAD/CAM Modelling, Perspectives Techniques), however the 
students were asked to apply this technique to create a sectional perspective of their physical model 
using their analysis and photographs to generate correct proportion. This iteration was a slightly 
easier endeavour for the students this year compared with than the last in respect to the generation 
of form, as the perspective was made from mostly geometric or ‘architectural’ forms as opposed 
to the fluid irregular curvature of a landscape terrain; however, the process of generating measured 
drawings from a model they had created and a ‘plan’ they devised from an artwork generated more 
cognitive complexity within the activity. 
The students were to create this drawing relying on their photograph as a basis, and what 
their artwork analysis of the form (in plan and ‘to scale’) was communicating to them. This was 
quite a difficult task due to the fact that they did not have a drafted elevation, only the ‘2D’ flattened 
photographs of their 3D physical models. As a result the student had to estimate values to help 
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them draw a section. For the interior perspective of their form, as they section cut through the 
‘ground’ exposing potentially hidden room cavities or areas, the student was asked to insert 
anything they wanted to, and if they had previously decided on a theme for their form, they could 
exploit that for this sectional perspective also, in order to keep continuity between graphics. 
As the task was to draw a section that will roughly match their model by visual cues in 
their model in photographs, this was not about accuracy. The justification for the difficulty of this 
activity is to flex their cognitive muscle in a way they have not done before. 
2011 Week 3: CAD/CAM Modelling, Perspectives Techniques 
Laboratory Activity 3.1: Setting up CAM – Laser cutting 
This activity was to introduce students to the concept of CAD/CAM. The students were 
asked to set up their three dimensional model to be able to be printed on the laser cutter in ‘two 
dimensions’. The reason for using the word ‘print’ to describe the process is because the laser cutter 
runs much like a printer. They were asked to transfer their previous 2D AutoCAD contour drawing 
into the Coreldraw software, in which they deconstructed the contours into even and odd contours, 
intended to fit on an A4 sheet of material.  This method is known as being a material-saving 
method, and encourages students to think about material size, scale and wastage. The students did 
not have to personally use the laser cutter as part of their assignment, but they had to demonstrate 
that they could set up the drawing for the machine. This activity was deliberately part of their 
learning in order to foster future use of the machines that are available for the completion of their 
degree. 
Laboratory Activity 3.2: Laser Cutting Demonstration 
In this activity, a demonstration of CAD/CAM was played as there was no option to have 
them accompany their instructor to the workshop where the rapid prototyping machines are. The 
next best option was to pre-arrange a laser cutting session and video record the demonstration, 
showing the resultant physical model in class. Due to time restrictions, a live demonstration was 
not a possibility, however a short video presentation was presented and the student was walked 
through the method in-class. This is not the optimal teaching method for a practical CAM 
workshop, however the students benefited from having a custom video they could access any time.  
There are generally two functions to most laser cutting machines, with many different 
applications. One is vector cutting, whereby the printer laser travels over the material to be cut or 
score matching the desired vector line co-ordinates on the digital vector line counterpart: this is 
achieved using vector information alone. Second is the raster image printing, where the laser runs 
back and forth continuously like a bubble jet printer and prints each pixel: this works with raster 
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images such as jpegs only. By introducing an activity that involves CAD/CAM, this gave the 
student an insight into the possibilities of digital transferal into analogue products. 
Another reason for not pursuing an intensive activity that introduced them to more 
technical knowledge was because there was limited time in which the student could work on their 
techniques already learned, and by adding another new technique they would have to present as 
part of their assignment, it would have been rushed and other activities would have suffered. 
Studio Lecture: De-constructing the perspective 
One of the best ways of understanding perspective is to deconstruct a scene into its 
elements. By demonstrating with a stock image that has been developed without mathematical 
precision using ‘guide lines’ traced over the top, the deconstruction will expose some perspectival 
and proportional faults. The concept behind presenting this to the students was to demonstrate that 
this same process could be used on a site image, to help develop an augmented image using correct 
proportion, vanishing points and horizon lines. 
Studio Activity 3.3: Perspective Techniques 
Drawing over photographs taken of physical models is a quick and easy way to generate 
perspectives of a rather difficult terrain model.  By using analogue methods, designers are also able 
to augment generated images to add in important elements to begin the design development 
process. Such techniques could be deemed partly as research by design. Hand sketching ideas over 
photographs gives designers quick results, expressing, in the moment, their idea or vision, that can 
be further tweaked in the digital realm. 
The students were asked to bring to class prints of their photographs of their model they 
took during the week to trace over. By gridding up the photographs to highlight the perspective 
directions, horizon line and scale, the student could understand how inserted additions could 
change due to the position they are placed. They were required to add a person, a tree, ground cover 
and a lamp post.  
Studio Activity 3.4: Drafted Perspective Techniques 
Before the convenience of computers, designers created realistic perspectives of their 
design using mechanical methods. The 1, 2 and 3 point perspective methods have been used in the 
landscape design discipline since the birth of the profession and there are crucial skills to learn and 
understand since landscape invariably encompasses a depth of space. This exercise involved 
introducing the students to traditional methods of creating perspectives by endeavouring to teach 
them about the mathematics of perspective. They had easily created a perspective using digital 
technology (the camera) and by deconstructing the image, along with creating perspective from 
traditional methods, this in turn gave an enhanced appreciated of perspectival science. By requiring 
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the students to use the analogue methods of old to generate proportionally correct images, the 
concept of ‘correct perspective’ is introduced.  
To add difficulty to the activities, they were asked to generate ‘correct perspectives’ of 
landscape elements such as a bench and gazebo to insert into the traced photographs of their model. 
Although the methods taught were not experimental or unique to this curriculum, they 
were complicated and tedious, and not only would the student learn about the methods of the 
technique, but they became more competent in accurate drawing, hand eye-coordination, 
understanding perspectival theory and were able to produce their first topographical scene. 
2012 Week 3: Modifying Photographs/Colour Palette Collage/Rendering Techniques 
Laboratory Activity 3.1: Modifying Photographs / Final touches 
This activity was used as an introduction and basic overview to the well-known graphic 
design software, Photoshop. Using the digital photographs of their analogue model, the students 
were asked to augment these using auxiliary digital photographs as part of a process of design 
development.  This demonstration focussed on the use of software, mainly in developing 
incomplete models and sketches quickly and creatively. Inserting elements into these scenes, as 
part of a digital collage, helps the designer and viewer to test design ideas and identify scale. 
As with all digital software, the student was not expected to learn the software in one 
activity, but to use the introduction and objective to practice and become accustomed to the 
software’s interface, tools, procedures and possibilities. Another reason for using photographs of 
their physical model in this activity was to demonstrate how to ‘clean up’ a photograph, as it 
seemed from previous observations that undergraduate students produced ‘untidy’ photography. 
Laboratory Activity 3.2: Modifying Renders / Colour Modification 
This exercise is similar to the one just completed, however instead of using photographs 
of a physical model, ‘photographs’ (renders) of their digital SketchUp model were used and it 
introduced the students to developing digital colour palettes in Photoshop. Similarly to the previous 
exercise, they were asked to modify a perspective of their bare model to create a semi-realistic 
scene, giving it detail and scale.  
When an image that has no discernible identifiable objects such as a human form, or 
interior/industrial objects, it does not hold any true scale. Once these elements are added, the image 
automatically becomes a legible ‘scape’. The elements that are used and the manner in which they 
appear provide the emotion of the image, providing yet another layer to the visualisation of form. 
Once modifications, additions and subtractions are made, the image spontaneously becomes an 
appreciable landscape. 
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The students had an opportunity to match their perspective views taken from both digital 
and physical models which aims to demonstrate the differences between the physical and digital 
manifestation of their artwork analysis.  
Studio Activity 3.a: Collage/Photomontage 
Collage and Photomontage are processes of (and results) of making a composite image or 
photograph by cutting and joining a number of other materials, images or photographs. Designers 
may use this process to produce quick images to demonstrate their design, or help in that process. 
This activity was comparatively the analogue version of the previous week’s activities and was 
similar to the collage techniques taught in the first iteration of the unit. A handmade collage may 
appear more ‘artistic’ than its digital counterpart, since digital tools may give a more perfect, but 
soulless impression. 
Rather than the student starting from scratch, they were asked to use the perspective 
drawings and section drawings that they created the week before as a base for their collages. By 
using bits of coloured paper, magazines and the like, they created a collage to develop their 
landscape scene even further as a continuation of the creative process. To finalise the image, they 
created a final trace of the collage to use for the next activity. 
Studio Activity 3.b: Drawing/Rendering Techniques 
Various analogue techniques were demonstrated to the student to aid them in tracing or 
transferring an image on to a new ‘canvas’ for them to create a finalised ‘artistic’ visualisation. It 
was through the miscommunication between the written intent of the activity and the tutor who 
delivered it that the more artistic method of frottage was used instead of the transferral method of 
‘offset sheets’. The intended ‘offset sheets’ technique involves a sandwich of 3 layers of paper 
starting at the top with a blank piece of trace, the original artwork that has had the back of it covered 
in graphite and a new piece of paper at the bottom for graphite to be transferred on to due to pressure 
from a ballpoint pen tracing the image above. Frottage,  a rubbing technique is a method whereby 
placing a piece of paper over the top of a textured page and lightly shading the top page, transfers 
an impression of the texture to the sheet on top. 
The demonstration of transferral techniques was to aid the student in producing a fully 
hand-rendered image completing their final collage and to render in a way that will represent their 
image as a three-dimensional drawing using shadows, colour gradation and contrast to develop 
depth and element recognition.  
2011 Assignment Item No. 1 Image Summary and Examples 
The outcome of these activities in the form of an assignment turned out to be more about 
the production of scaled, accurate drawings of spatial form rather than a presentation of 
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‘experimental’ form. The techniques learned and the order they were introduced was imperative 
for the success of the future assignments and their own discovery of a design praxis to follow and 
learn from. Each page of the submission represented all the products from each activity that had 
been completed in that week; to a minimum total of 3 pages. 
Table 4-3 List of images necessary for Submission 1, corresponding to in-class activities. 2011. 
Activity 1.1: Objects 2D LOGO ‐ AutoCAD 
1. AutoCAD logo on each page. 
Activity 1.2: Lineweight, Layers and Layouts ‐ AutoCAD 
2. Customised page borders and layout for each page. 
Activity 1.4: Drawing Techniques – The Void 
3. Rendered plan, section and axonometric of the terrain. 
Activity 2.2: 3D Terrain Mappings 
4. Images of their wireframe 3D model, 
5. Digital renders of their 3D model in plan section and perspective view. 
Studio Activity 2.4: Photography – Views, perspectives and macro setting 
6. Photographs of their physical model, in plan section and perspective view. 
Laboratory Activity 3.1: Setting up CAM – Laser cutting 
7. Their contour plan arranged for laser cutting (Not to Scale) 
8. Contour plan digitally rendered using Illustrator. 
Studio Activity 3.3: Perspective Techniques 
9. Tracings of their model photographs. 
Studio Activity 3.4: Drafted Perspective Techniques 
10. Examples of 1, 2, 3 point perspectives. 
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(f) 
Figure 4-4. Example of a student’s Assignment 1, 2011 
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(c) 
Figure 4-5. Example of Assignment 1 given to the students. Source: Author, 2011. 
 
2012 Assignment Item No.1 Image Summary and Examples 
Table 4-4 List of images necessary for Submission 1, corresponding to in-class activities. 2012. 
Activity 1.a: Artwork Terrain – Analysis  
1. A4 Greyscale analysis image x 1 
2. Image of the original artwork (referenced). 
Activity 1.b: Modelling 
3. Multiple photographs from various perspectives, including aerial (plan) and elevation 
view. Minimum of 3 images. 
Activity 2.2: 2D to 3D Terraining  
4. Images from different views of their SketchUp model (unedited), i.e. Plan, Elevation, 
Perspective. Minimum of 3 images. 
Activity 2.a: Manual Perspective/Rendering Techniques 
5. Perspective views traced over, then photocopied and rendered. (2-3 different views).  
Activity 2.b: Drafting Techniques  
6. Perspectival section/s (1-2 different sections).  
Activity 3.1: Modifying Photographs / Final touches  
7. 2-3 physical model photographs that have been modified adding detail to create a scaled 
‘scene’.  
Activity 3.2: Modifying Renders / Colour Modification  
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8. 2-3 SketchUp views that have been modified in Photoshop. Colour will be added as well 
as some additional details. 
Activity 3.a: Collage/Photomontage  
9. 2-3 drawings that have been collaged over, adding detail using cut material and other 
medium. 
Activity 3.b: Drawing/Rendering Techniques  
10. 2-3 drawings from the Activity 3.a that have been rendered in a technique of their choice, 
generated from the collaged drawings as a continuation and modification of the previous 
activities, creating a stream of images that add information/texture along the way.  
11. 1 x image generated from the initial collage.  
12. A tracing of their original collage (linework) then rendered using a technique shown in 
class (or one of their choosing) where the linework was ‘removed’. 
 
(a) 
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(b) 
 
(c) 
A Practice-led Study of Analogue, Digital and Hybridised Visual Representation Pedagogy for Undergraduate 
Landscape Architecture Students  
 
© 2016 Woodward 92 
 
(d) 
 
(e) 
Figure 4-6. Example of a student’s Assignment 1, 2012. 
Comparison of 2011 and 2012 Assignment 1  
Comparisons made between the 2011 and 2012 Assignment 2 outcomes from the students 
are a strong indicator that the changes made for the first 4 weeks were a step in the right direction. 
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The 2011 version focussed on the technical learning of landform, with minimal focus on design, 
however the second iteration of this assignment, with same prescribed outcomes and similar 
framework used for activities, the focus on understanding form design was much more 
pronounced. 
Some changes made that had an effect were more obvious, such as the omission of a 
sample submission in the second iteration of the Assignment 1, making the students source their 
own inspiration to compile and curate their work. Another was the introduction of the intuitive 3D 
CAD modelling software, Google SketchUp, as a major tool in the creation of their ‘terrain’ or 
‘cityscape’ as prescribed by the assignment brief. Prior knowledge and experience of this software 
could have been a contributing factor to the quality of student outcomes, as well as the software 
platform’s own simplicity and intuitive interface and tool operation. A third factor differing from 
the first to the second iteration was that the students were not pressured by the need for accuracy 
when translating their form from two dimensions to three, in either scale or contour information: 
instead they were allowed to model freely with only a 2D plane to guide them. The fact that the 
analogue and digital models of their prescribed ‘abstract artwork’ could look dramatically different 
by altering the height datum informed the students’ understanding of the 2D representation of 3D 
forms. 
2011 Week 5: Hybridisation 
Laboratory Activity 5.1: Primitive forms ‐ transformation 
This activity was developed to better introduce the student to 3D-modelling/rendering 
software 3DsMAX Design, SketchUp and Rhinoceros. These kinds of software have endless 
modelling capabilities and are the platform for the student to develop and render their terrain. 
Modifying forms, either imported or created ‘in house’ was the main focus of this activity. By 
using parametric modelling softwares, it gave the student a chance to modify their terrain created 
in week 2 by exploring a various range of modifying tools to play with the terrain as though it was 
a piece of clay to be moulded. 
3D modelling is concerned with space and its modulation using primitive or ‘basic 
geometries’ such as the cone, the sphere, the cube, the torus and the cylinder (Wake, 2000, p. 22) 
and by modifying those forms in innumerable ways using the modelling method of subtract union 
and intersect. This introduces the student to the concept that at times when a form is being modelled 
certain shapes will require the modelling of the inverted or void of a form in order to use as a 
subtraction or addition tool. This introduces them to a modelling process they would assumed not 
to have previously thought of and helps them to realise that a transformation can be made from 
abstract explorations to a more realistic design by use of software that incorporates architectural 
and landscape elements. 
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This was a ‘play’ exercise and the concern was to keep it simple for the next activity, as 
outcomes from this activity will directly affect later adaptations of the model.  
Taking screenshots or generating ‘renders’ of the model enabled the student to transition 
the product into another visualisation activity. 
Laboratory Activity 5.2: Extended forms ‐ addition 
Once the students had a terrain base which had been ‘graded’, the opportunity to make 
some additions to the form was activated. By creating a simple form, complexity could be added 
as a process. 
By using 3Ds MAX Design software toolbox of complex forms and the library of 
modelling objects, students were asked to create a space for human habitation. They were 
encouraged to focus on creating elements that were common to the Landscape discipline, which 
included benches, shade structures, and other hard and soft landscape fundamentals, with these 
objects created ‘to scale’. Using the software’s library of elements is not the best design method, 
more like a ‘copy and paste’ approach, but for the purpose of learning the program it is an important 
tool to gently introduce them and to demonstrate CAD capability at its simplest. For 3Ds MAX 
Design, these elements can be found in AEC Extended which represents standard Architectural, 
Engineering, and Construction (AEC) and includes foliage, walls and railing as part of its limited 
collection. It is endorsed by the software itself as an easy alternative for exploring 3D modelling, 
however it does encourage a simpler modelling route for a novice designer to take, relying on the 
software’s capabilities to design with. 
The students were encouraged to explore, utilising the other CAD software from previous 
activities, to begin learning about inter-operability of software, and the exporting and importing of 
Digital Exchange Files (DXF files) which dramatically expands single software’s modelling 
capabilities. 
This activity also demonstrates to the students that the computational modelling memory 
will be reduced, the more complex a modelling form becomes. They were encouraged to pay 
attention to this consequence when adding in complex objects and to re-adjust their modelling 
choices to minimise the effect. Along the way, they are producing snap-shots or renders of their 
progress. 
Studio Lecture: Hybridization 
The point of this lecture was to explain the photograph’s relationship with its plan for the 
purposes of the activity, where the student was asked to use a site photograph to create a design. 
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Just as they modified their own terrain scene in a previous activity, this time they were to apply 
that knowledge to an actual site.  
The lecture summarises the phenomenon of perspective in a photograph, including the 
cone of vision, picture plane (where the image begins) and the point where the camera stood, the 
focal point, focal line, horizon, scale and explores contours in a perspectival manner. Le Corbusier's 
modular man was introduced to the student in this activity as it was used to demonstrate scale in 
the site photograph; this gave another aspect of design education by inserting a prominent historical 
element. 
Studio Activity 5.3: Digital to Analogue 
This activity was developed as one of the first hybridisation activities the students were 
asked to attempt. To demonstrate how a digital ‘site’ can be transformed into to a more tangible 
physical artefact, to be modified and developed, the student was given a printout of a photograph 
of an actual site to collage over, trace, render, and make modification of  for design purposes. This 
photo was a site that was close to the classroom, and was chosen for the site’s sloping terrain, 
bareness and accessibility. Bordered by existing vegetation the simple sloping grass-covered 
landscape was an optimal ‘blank canvas’ on which the students could experiment with forms in a 
design process that had a stronger connection with their creative abilities. The only aspect of this 
particular stage in the design process is that they had not yet visited this site to experience its 
physical qualities. 
Just as they had done in the digital version of this activity, the students were given the task 
to design a simple platform/flat space, but this time insert people, vegetation and hard elements to 
create a space for human habitation. The design was not the point of the activity, rather the practice 
they would get from drawing in perspective and the idea that design development is not constrained 
to plan view, a concept which many designers are trapped into exploiting for design process 
purposes which can led to unsuccessful designs.  
The students were given a printout of a scene to trace, render, collage on to and modify 
for design purposes. The focus for the task was to design a simple space by again inserting people, 
vegetation and hard elements to create a designed space in a more simplified and controllable 
exercise. They were encouraged to use drawing and collage techniques to portray a design, 
practicing envisioning elements in the landscape. 
By providing a controlled scene for modification in the design process, the brief can 
remain extremely broad without letting the design progress to specifics, restricting the design 
process. The collage was then used to manually trace over to produce a refined image. The point 
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of the activity was also about scale, and not so much about detail in design. General shapes 
representing forms were acceptable, as detail could be added when they produced the tracings. 
The principles of landscape design including Unity, Balance, Transition, Proportion, 
Rhythm, Focalization and Repetition and landscape common elements including Colour, Line, 
Form, Texture and Scale (discussed in Section 2.4.1) were fortified by this activity. 
Studio Activity 5.4: Perspective to Documentation / Design Development 
This activity was developed to shift the students’ thinking from a perspectival three-
dimensional frame, to two dimensional measured plan thinking. 
Using their finished perspectival collage they had used to design with, they were asked to 
transfer this to a plan of the same site. This is quite a difficult task to complete if your 3D 
visualisation faculties are under-developed: however, measures were taken to help the student 
transfer elements from one perspective to another by the visual cues and scale bar retrospectively 
added into the perspective photograph and aerial plan image. This set of site documentation was 
developed to help indicate to the student roughly where their added landscape elements were 
situated in plan. The student was assumed to be able to use the perspective and proportion learnt 
in previous weeks to apply them to a perspective. 
After developing the rudimentary plan, they were asked to develop a section drawing using 
the skills taught in previous units and earlier activities. This activity focussed on using visualisation 
for design development and understanding, so the process and complexity were the crucial 
elements, unlike most studio units where the design merit is all-important. To help the students 
even further, they were instructed to section their perspective and the elements situated in the image 
into three physical categories; foreground, middle ground and background, and were reminded that 
there was no single mathematical method or correct way of completing the activity, but they were 
to rely on their analysis of form and estimate to the best of their ability and fill in the gaps to 
generate an approximate plan. This plan was traced in AutoCAD for homework to be a part of the 
subsequent week’s digital activities. 
2012 Week 5: Design and Contours 
Laboratory Activity 5.1: Contours – Site 2D to 3D 
This first activity inaugurated Assignments 2 and 3. It begins by introducing the student 
to a plan of the site they would use for their design development. Before introducing the student to 
the physical site, they were given technical information such as contour plans, aerial and 
perspectival photographs, with the intention that they would understand the difference between 
representations of site and the actual site itself to help better interpret them in the design process. 
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Similarly to Activity 2.1 (2011 Week 2: Model Making, LANDart, Contours) of the 
previous version, this activity introduced the students to AutoCAD 3D modelling. Because they 
had been introduced to the concept of digital modelling with more ‘intuitive’ modelling software 
such as SketchUp, the difficulty of understanding this software was not as intense. Additionally, 
the students this time were given a wireframe model of a terrain, rather than leaving it to them to 
produce. This removes any issue relating to mistakes made by the students which can have a 
snowball effect. 
By giving the student the base model to begin with and giving them the task to finish the 
process of transforming into a terrain, they are able to comprehend the 3D nature of AutoCAD and 
the methods of digitally modelling without the added stress (and time) of creating their own initial 
model. This activity also repeats the processes outlined in a previous activity and by repeating this 
process again and again, the student should retain the process in their long-term memory.  
Laboratory Activity 5.2: 3D Terraining Mapping 
After completing the terrain processes in AutoCAD, the students completed a triangulation 
interface network exercise in this hour using 3Ds MAX Design, which was a similar exercise as the 
previous iteration of the unit prescribed in Activity 2.1 (2011 Week 2: Model Making, LANDart, 
Contours). This activity had not changed dramatically since the software processes for terraining 
has not changed for a number of years. Additionally, by introducing this kind of intermediate 
activity later in the students’ development, they would have had a chance to gain a better 
understanding of the primary tools of the program and should adapt to the process quicker and 
retain more of the technique. 
Studio Activity 5.a Design in Perspective / Collage 
This activity had not changed from the original Vis 2 curricular (Activity 5.3, 2011 Week 
5: Hybridisation) other than the change of site used and the omission of a scheduled site visit (which 
was previously part of the curriculum introduced in 2011 Week 10: Site Visit and Research), 
instead, students were asked to visit in their own time.  
In this exercise, students were given a printout of a strategic site photo to trace, render, and 
make modification for design purposes. They were given the task to design a simple platform/flat 
space, populate it with people, vegetation and hard elements to create a space for human use. Using 
a perspective photograph as a base to add magazine cuttings, sketched elements and 
representational textures, is one example of a non-conventional landscape design process. The 
theory here is that by having designed in perspective, the landscape outcome will have more 
resonance to prospective users compared with the landscapes designed in plan. 
Studio Activity 5.b: Perspective to Documentation 
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Creating plan from a perspective is a challenging task, and, similarly to the previous 
version’s Activity 5.4 (2011 Week 5: Hybridisation), the students were instructed to transfer their 
design from perspective to a plan they had been given with various indicators to help them such as 
contour guides in both photograph and plan, cone of vision line and an aerial photograph that 
identifies existing vegetation and hardscape features. 
2011 Week 6: Detailing, Rendering and Layering 
Laboratory Activity 6.1: Render in Photoshop ‐ plan rendering 
This activity was used to demonstrate and introduce a new digital software to the students 
that could help digitally render drawings. Adding to a hybridisation of methods, the ability to render 
a line drawing in CAD software will advance and designers’ visualisation skills since there are 
limited computer-generated parametric aids for the rendering process and the student has to 
manually generate the render themselves through a series of stages. 
Photoshop was generally created for modifying and doctoring photographs using similar 
analogue photograph development techniques: however, just as with many other softwares, it can 
be used for much more.  
By teaming this software up with other line-producing programs, designers are able to 
shade/render their two dimensional representations into something that represents a three 
dimensional form. 
The student was guided to import each AutoCAD linework into Photoshop as layers. 
Avoiding ‘smart objects’ whereby Photoshop links external PDF documents, the finer workings 
of the tools available in the software were explored, and an understanding of lineweight, layers, 
canvas’, filters, effects, drop shadows, embossing, vector and raster images, pixels, colour theories, 
importing and printing PDFs was generated. Effects of demonstrating a particular colour palette 
gave rise to some issues in their final products. 
Laboratory Activity 6.2: Site model rendering with BITMAP material. 
This was a demonstration of 3Ds MAX Design software capabilities in rendering, the use 
of materials and MAPS for 3D modelled terrains. 
By providing the student with the basic elements necessary such as the terrain of the site 
and a satellite image that corresponds with the model, the activity can focus on demonstrating the 
method in which the product can be developed. As these activities are designed to be repeated for 
practice, the student was encouraged to develop their own ‘map’ to be applied with the terrain they 
had created. 
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Studio Lecture: Detailing and Layering 
This lecture was used to demonstrate more complex plan rendering and representation 
techniques. This included the representation of various examples demonstrating various plan 
rendering techniques and how they could be utilised for plans at various scales, and how a plan 
could be arranged to demonstrate various layers by grouping similar elements that make up the 
design and exploding them out to create an exploded axonometric. 
Studio Activity 6.3: Drawing Techniques – Detail 
Synonymous with the saying a picture can say a thousand words, the designer’s goal with 
their visualisations are to communicate the feeling and the raison d’etre of the design. By using 
different rendering and representation techniques the designer is able to evoke different kinds of 
viewer responses. 
This is the analogue version of the digital rendering activity, and as with the student 
rendering in Photoshop, this time they were to render by hand. The students were asked to render 
their hand-drawn plan in a way that would represent it as the three-dimensional drawing by adding 
shadows, colour gradation and contrast to help develop depth and element recognition. 
They were asked to complete a rendered hand-drawn section of this plan to demonstrate 
the slope of the site and how each element interacts with each other. They were asked to create a 
200% enlargement of their hand-drawn plan, to demonstrate more detail. 
Studio Activity 6.4: Drawing Techniques – Layering 
This is the analogue version of a digital layering activity. The pedagogical benefit of 
teaching the student this technique in an analogue setting is to apply their understanding and 
knowledge of layers to, subsequently, better understand CAD and their similar visualisation 
communicative techniques. 
By using the same concept of printing each layer separately, they dissected their plan by 
tracing over elements on separate pages, with one common border, to be scanned later and used 
for designing, and representation. These images were to be used later in a computer program which 
would lay them out in a particular way to demonstrate the elements of their design. 
2012 Week 6: Model making / Contours 
Laboratory Activity 6.1: Tracing Plan – AutoCAD 
This activity was the initial phase to transfer their design into the digital realm and begin 
the rendering and 3D modelling process. Much like the earlier activity utilising SketchUp, the 
students used a traced 2D plan as a basis to then extrapolate form from it to an alternative CAD 
platform. As the students were asked to scan, import and trace their plan in AutoCAD (if they had 
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not done so in their own time), this activity was used to teach them about scale and how to 
understand this in a digital sense. 
Scale is one of the most important principles in landscape design and visualisation, and if 
the scale is incorrect, dire consequences can result, since both design and construction are directly 
affected. As with the previous version of this particular activity (Activity 2.1,  2011 Week 2: Model 
Making, LANDart, Contours) and other AutoCAD activities referring to scale, by using any CAD 
software to visualise their design, they would have found that drafting is much more precise than 
sketching requiring exact measurements, making a design a more realistic and advantageous 
endeavour. 
Laboratory Activity 6.2: Render in Photoshop – Plan Rendering 
The ability to render a line drawing in CAD software will advance any designers’ 
visualisation skills. By teaming graphic design softwares with other, more rudimentary line-
producing programs such as AutoCAD, designers are able to shade/render their two-dimensional 
representations into something that represents the third dimension, aiding their clients to 
understand design parameters by visual means. Similarly to the original version activity (Activity 
6.1, 2011 Week 6: Detailing, Rendering and Layering), the students imported their line-drawn plan 
– to scale – layer by layer into Photoshop and proceeded to manually render their plan. It was noted 
throughout the completion of the activity that by demonstrating one particular ‘style’ of render, 
rather than forcing them to experiment with their own methods, they produced very similar 
versions in their final assessed products. 
Studio Activity 6.a: Contour Plan Model Making 
Manually making a terrain model aids a designer to understand the site in which the design 
is being made. As with the previous iteration (Activity 2.3, 2011 Week 2: Model Making, 
LANDart, Contours), the students were instructed to create a physical terrain model using card, 
foam tape and a series of grid lines for photography purposes. At this stage, the students from this 
cohort should be far more experienced with the concept of contours than were the previous students 
when they participated in this activity. 
Studio Activity 6.b: Photograph model 
As a continuation of the previous activity (comparable to Activity 2.4, 2011 Week 2: 
Model Making, LANDart, Contours of the previous version), this activity highlights the methods 
of utilising physical models as part of a design process, or to generate visualisations for the purpose 
of communicating design. 
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2011 Week 8: Transformations and 3D to 2D 
Laboratory Activity 8.1: Transformation Non-Uniform Rational Basis Splines (NURBS) and 
Materials 
This activity was to demonstrate a more complex process of creating a NURBS surface to 
modify and apply materials and maps to generate a design of a landscape element. For the purposes 
of demonstration, the students were taken through strategic steps and would generate very similar 
outcomes; however with parametric design, without attributing exactly the same values, each 
model the student makes would be unique. Using a simple generic form, converting it to a NURBS 
surface, and then applying a modifier which manipulates the form using parametric values it was 
possible to demonstrate to the students the variability of object manipulation. 
This activity was a form of ‘visualisation by play’. Surfaces of the form were transformed 
for rendering by applying certain ‘materials’ for the render output that represent physical materials 
such as metal, wood and glass with the appropriate qualities, creating a realistic outcome. 
Laboratory Activity 8.2: 3D to 2D 
This activity looked at how to create contour lines from 3D graded models. It was 
developed to demonstrate to the students what transformations contour lines go through when they 
alter and modify their terrain. They were shown how to ‘cut’ contours and sections in various 
intervals, thus demonstrating how to take a 3D model and transfer it to a 2D plane. Using software 
Rhinoceros and the tool ‘contour’ the students developed a wireframe contour model using 0.5m 
contour intervals. As well as contours they used the same tool to produce sections at intervals of 
0.5m. The resultant wireframe lines were exported back into AutoCAD for a later activity. 
Studio Lecture: Diagramming and Re-designing 
This lecture demonstrated how to analyse and represent a design plan in a manner that 
communicates use and detail. The method taught was diagrammatic in nature and was to reveal 
areas of use, and how they may overlap. Xerox Art (Xerography, Electrostatic Art, Copygraphy or 
Copy Art) was also introduced to the student to demonstrate a type of ‘design by play’ whereby 
using a photocopier to modify, abstract and manipulate an image in a manner that is not completely 
controlled by the creator. This novel art form was a response to the emergence of early digital 
technology and creation of the very first Xerox™ copying machines (Poissant et al., 2002), and in 
this activity, the student’s design was taken through similar processes.  
Studio Activity 8.3: Diagramming landscape plan 
Using their hand-drawn plan, the students created a diagrammatic analysis of their design. 
This was where the design process entered into design development and documentation. The 
students were to document their drawing into areas of use, additionally demonstrating how users 
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would traverse through their landscape. By using rudimentary geometric shapes and grey-scale 
hues (due to the limitations of the photocopier used), the students identified elements.  
Because diagramming is often process-oriented, it is important to realize that 
documentation is vital to the process of diagramming in order to communicate the process. 
(Cantrell & Michaels, 2010, p.89) 
Studio Activity 8.4: Metamorphosing: photocopying – Re-assemble 
After completing a diagrammatic analysis, they were asked to use their diagrammatic plan 
in a process that involved photocopying and transformed their site to re-create their design. By 
photocopying and cutting, reassembling and then photocopying again, whilst using the techniques 
of Xerox art, (like surrealist Jan Hathaway's mixed media art and Carol Heifetz Neiman's 
photocopy processes of the late 80s and 90s), the students put their design through a series of 
analogue ‘design by play’ processes. 
To take the design process even further and to aid in the visualisation of their new plan, 
for homework they were asked to transfer the new plan back into a perspective in a process that 
was the reverse of the Activity 5.4 which they had completed to initially create their plan. The 
perspective could be a collage, drawing, measured drawing, axonometric or any other 
representational method they had learnt, in order to reinforce the techniques learnt in previous 
activities. 
2012 Week 7 (comparative to 2011 Week 8): Parametric Design 
Laboratory Activity 7.1: Photoshop Render Continued then Drawn Plan to Terrain  
The difficulty of 3D modelling landscape design after the construction of a 2D plan is in 
the translation of elements on to an uneven surface. There are many methods a designer could use, 
however, to cover a range of tools provided by the software, the use of ‘aerial’ map wrapping 
(whereby a 2D jpeg file that corresponds proportionally to a 3D solid representation is used to 
‘paint’ the surface) as a framework for development. 
During this hour, the students were shown how to use their 2D plan to use as a foundation 
to construct an accurate 1:1 3D digital model. Similarly to Activity 6.2 in 2011 Week 6: Detailing, 
Rendering and Layering of the previous version, the students used their digital plan to cover over 
their 3Ds MAX Design 3D terrain generated in  for the purpose of tracing and generating 3D 
geometries.  
Laboratory Activity 7.2: Model Creation – 3Ds MAX Design Primitive Forms 
As many modelling softwares share similar modelling tools, this activity was similar to 
the SketchUp modelling they completed in Week 2, but on a more sophisticated level. 
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Generating a 3D model from a plan is a quick and easy way to create for landscape 
architects. Software such as 3DsMAX Design, SketchUp and Rhinoceros allows the user/designer 
to play with form in a haphazard manner, allowing for interesting errors or design manipulations 
as they create. The 3DsMAX Design software allows the user to play parametrically with simple 
geometries to construct complex bespoke objects, so even though they began with a fixed plan, the 
3D outcome can incorporate developments. In the previous version, this demonstration of the 3Ds 
MAX Design software took place in 2011, Week 5: Hybridisation, mainly due to the belief that 
introducing these tools and methods early in the semester would result not only in a better 
understanding, but allow more time for the students to practice throughout the semester. However 
it was observed that introducing simpler, more intuitive software such as SketchUp provided the 
foundation for the understanding of a more sophisticated modelling platform, and was a better use 
of the limited time they were given. 
Studio Activity 7.a: Perspective from Photography  
This activity was a readaptation of a studio activity in 2011 Week 3: CAD/CAM 
Modelling, Perspectives Techniques of the 2011 version of the Vis 2 unit. It consisted of 
demonstrating how to manually de-construct a perspective in order to hand-sketch a falsified 
landscape design on to the ‘blank canvas’ terrain. By following this process, the designer has the 
freedom of exploring form in a perspectival and familiar understanding of site.  
Using the techniques taught in , the students used two photographs of their physical model 
to trace over, utilising the indicative ‘nodes’ or ‘grid’ drawn on to the model to create a terrain 
‘mesh’ in the drawing. By using the mesh, they were instructed to make design additions in 
proportion by using the correct perspective. The correct perspective was derived by using 
proportional measurements from the heights between the contour ‘planes’, since they were spaced 
exactly 1m apart vertically.  
Studio Activity 7.b: Perspective Techniques 
In the earliest paintings and drawings objects and characters were frequently sized 
hierarchically according to their spiritual or thematic importance, not by their actual size/distance 
from the viewer, and the use of foreshortening was rare. Albrecht Durer (who depicted the 
perspective grid) was one of the first to produce theoretical treatises on the human proportions and 
perspective construction (Parshall, 2013).  The manually drafted geometrical perspective methods 
which were first developed 600 years ago by architect Filippo Brunelleschi (Davies, 2013) have 
stayed the same over the years and the same perspective techniques that were taught in the previous 
adaptation of the unit in Activity 3.4 delivered in 2011 Week 3: CAD/CAM Modelling, 
Perspectives Techniques were introduced to students during this teaching period. As with the 
previous adaptation, the students were shown how to produce highly accurate perspectives from 
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only plan and elevation measured drawings. The methods they learnt may be unchanged and 
remained complicated and tedious, however they would have helped them understand the 
perspective on a physiological and mathematical level. 
2011 Week 9: Loose Ends and Layouts 
As this was the last contact week of their second submission, the decision was made to use 
the majority of this time to help develop what they have produced and not to introduce more 
activities. 
Laboratory Activity 9.1: AutoCAD section model and new contour plan. 
The students used the methods from earlier activities (2011 Week 8: Transformations and 
3D to 2D) to create a revised ‘wireframe’ contour model that matched their 3D model. By creating 
this wireframe, stripped back contour information, they would be able to visualise and understand 
in the process the contour line’s purpose and meaning. They were to present a final contour plan 
to be presented as part of the conclusion of the design process. 
Laboratory Activity 9.2: Laboratory time  
This time was utilized as specified computing time, where the students could have one-
on-one time with a tutor to help with any issues they had had in any activity. 
Studio Lecture: Organic Elements 
This lecture looked at how to drawing and designing trees, using examples from Bruno 
Munari’s book ‘Drawing a Tree’ (Munari, 2004). As a large part of the landscape visualisation, 
the representation of trees and vegetation is integral for the communication of design and the 
benefit of the client. The lecture presented various drawing methods, mediums, detail and scale 
including examples of illustrations, mixed media and optics in illustrations. The lecture concluded 
with illustrative methods for drawing trees in plan and adding people into scenes for the 
demonstration of scale. 
Studio Activity 9.3: Vegetation and People 
The students were asked to use a tracing technique to draw examples of vegetation and 
people. Printouts given to the student were the foundation of this, however they were encouraged 
to use their imagination and create visualisations of other more stylised examples of vegetation and 
users of the landscape. The benefit of including people into the visualisation of a design was re-
enforced. 
Studio Activity 9.4: Assignment final touches 
This time was used for the students to complete any unfinished rendering or drawing, and 
time for any issues and queries the students have to be discussed with tutors. 
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2012 Week 8 (Comparative to Week 9): Model transformations and rendering 
Laboratory Activity 8.1: Primitive forms/ Extended Forms – 3Ds MAX Design contd. 
This activity served as a continuation of the previous weeks and was used to introduce 
methods of obtaining visualisations from 3D models, including the tools on which 3D modelling 
relies to extract visualisations such as the camera, camera views and manipulation and digital 
model photography (universally referred to as ‘Rendering’). Similarly to the previous version of 
activities in 2011 Week 5: Hybridisation and 2011 Week 6: Detailing, Rendering and Layering, 
students were shown how to modify their terrain directly using primitive and extended forms and 
modifiers such as the ‘ProBoolean’ modifier that enable objects to interact with one another, either 
by combining, subtracting and intersecting. The students were then instructed to insert a camera to 
capture various angles and view different versions of their model to demonstrate the development 
of their terrain. 
This exercise was described to the students as a ‘play exercise’, to endeavour to learn a bit 
more of the software, and they were reminded that, while playing with the tools available, they 
should save a simple model to use for the next activity. With 3D modelling and design alike, 
choices made during can produce digital outcomes which might be problematic in use, and keeping 
a certain simplicity and control of the form allows for a more considered design outcome. For their 
homework, they were to apply the tools learnt to their model they were developing for their 
submission. 
Laboratory Activity 8.2: Additions / Transformations 
Similarly to the previous version’s Activity 5.2 (2011 Week 5: Hybridisation), the students 
were introduced to ‘software-generated’ specific objects that can be found in most software 
‘libraries’. Even though there are limitations to the library, the use and modification of these ‘ready-
made’ parametrically controlled elements were utilised to demonstrate the limitless use of tools 
and modifiers available in the software, as well as demonstrating the inter-operability of softwares 
to achieve realistic representations in digital design. 
Studio Activity 8.a: Plan Rendering – Detail and Colour 
Similarly to 2011 Week 6: Detailing, Rendering and Layering of the previous version, the 
analogue version of the digital activity equivalent using Photoshop as a rendering tool is repeated, 
however as purely an analogue means. This was an opportunity for the students to test out new 
media and the effects they can create using them either individually or collectively. They were also 
instructed to generate a zoomed-in view of their plan, at 400% of the original scale, in order to 
identify further distinguishing detail in the elements of their design. Students commonly fall into 
the trap of thinking a detail of their plan can be simply an enlarged version of the original without 
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understanding that it is a new visualisation, and may require more explanatory detail in order to 
satisfactorily communicate a specification of materiality. 
Studio Activity 8.b: Layout Presentation – Planning and Process 
As per 2011 Week 11: Composition and Diagramming studio activities of the previous 
version, this hour set out to combine what was taught in both Activity 11.3: Structuring 
Composition and Activity 11.4: Competition Panel Examples in order to help students appreciate 
earlier what is needed to predict their final outcomes. 
Presentation up until this point had not been officially discussed. In this class, the students 
were guided through presentation examples and the importance of graphics, which include 
elements such as borders, typography, watermarks, visual elements, form and perspective, colour, 
texture and line (Park, 2007). 
Most designers will roughly plan each presentation page, and then identify the layout of 
each page with the graphics needed and what order they should be in. By drawing the pages using 
thumbnail sketches of each graphic, this will make sure each image is logically placed in order to 
create a progressive narrative for the client or viewer. 
2011 Assignment Item No. 2 Image Summary and Examples 
Table 4-5 List of images necessary for Submission 2, corresponding to in-class activities. 2011. 
Activity 5.1: Primitive forms ‐ transformation 
1. Renders of their terrained 3D model with transformations to the model.  
Activity 5.2: Extended forms ‐ addition 
2. Renders of their terrained 3D model with additional AEC elements. These renders 
demonstrated their process. 
Activity 5.3: Digital to Analogue 
3. Perspective photograph of the site that had additional collaged landscape design scene that 
had been traced and rendered. 
Activity 5.4: Perspective to Documentation / Design Development 
4. Plan of their design created in the collaging activity. Required to be a hand-drawn plan to 
scale 1:100 at A3. This plan was to be traced in AutoCAD in their own time to be used in 
the digital activities. 
Activity 6.1: Render in Photoshop ‐ plan rendering 
5. Digital plan of their design, this had been rendered digitally using Photoshop. 
Activity 6.2: Site model rendering with BITMAP material. 
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6. Using the new model the students created in their own time following previous activities 
instructions, they applied the aerial photograph on to their terrain proportionately, and 
took renders of their 3D model.  
Activity 6.3: Drawing Techniques – Detail 
7. Rendered plan of their design at the scale of 1:100 on the page. 
8. 200% zoomed-in view of a part of their plan. Scale 1:50 at A3. 
9. Section of their plan at 1:100 and 1:50 matching their zoomed-in plan. 
Activity 8.1: Transformation Non-Uniform Rational B-Splines (NURBS) and Materials 
11. Renders of their 3D models modifications with additional elements added during the 
activity. 
Activity 8.2: 3D to 2D 
12. Generated wireframe model and resultant new contour model with 0.5m contour intervals 
created using Rhinoceros. 
Activity 8.3: Diagramming landscape plan. 
13. Diagrammatic representation of their landscape plan design 
Activity 8.4: Metamorphosing: photocopying – Re-assemble 
14. Xerox experimentation and manual modification of their diagrammatic plan to form a new 
design. 
15. A perspective created from their experimental landscape design using a similar process to 
Activity 5.4: Perspective to Documentation, only this time in reverse order. 
Activity 9.1: AutoCAD section model and new contour plan. 
16. Final contour plan of their new contour derived from their digital 3D model represented 
with legend and labels. 
A Practice-led Study of Analogue, Digital and Hybridised Visual Representation Pedagogy for Undergraduate 
Landscape Architecture Students  
 
© 2016 Woodward 108 
 
 
(a) 
 
(b) 
Chapter 4:  Visualisation 2 Curriculum–2011 & 2012 Adaptations  
© 2016 Woodward 109 
 
(c) 
 
(d) 
A Practice-led Study of Analogue, Digital and Hybridised Visual Representation Pedagogy for Undergraduate 
Landscape Architecture Students  
 
© 2016 Woodward 110 
 
(e) 
 
(f) 
Chapter 4:  Visualisation 2 Curriculum–2011 & 2012 Adaptations  
© 2016 Woodward 111 
 
(g) 
 
(h) 
A Practice-led Study of Analogue, Digital and Hybridised Visual Representation Pedagogy for Undergraduate 
Landscape Architecture Students  
 
© 2016 Woodward 112 
 
(i) 
 
(j) 
Figure 4-7. Example of a student’s Assignment 2, 2011. 
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(g) 
Figure 4-8. Example of Assignment 2 given to the students. Source: Author, 2011 
2012 Assignment Item No.2 Image Summary and Examples 
Table 4-6 List of images necessary for Submission 2, corresponding to in-class activities. 2012. 
Activity 5.2: 3D Terrain Mapping 
1. Images of the terrain from different views such as elevation, plan perspective.  
Activity 5.a: Digital to Analogue: Design in Perspective / Collage 
2. Collage design image  
3. Tracing collage and modify/adding detail. 
Activity 5.b: Design Development: Perspective to Documentation 
4. Plan from perspective @ 1:200, line drawing to scale including a scale bar, dashed contour 
lines and their design and any kept existing vegetation.  
5. Basic section @1:200 labelled “Section AA”. 
Activity 6.2 Part 1: Render in Photoshop – Plan Rendering 
6. 1 x 1:200 A4 size Photoshop rendered plan. This A4 will sit in the A3 page somewhere. 
Keep the dimensions of the image to an A4 to keep the scale at 1:200. 
Activity 6.b: Photograph Model – Views, perspectives, macro setting 
7. 3 x cleaned-up photos of card contour model of the site in plan, elevation & perspective 
view 
Activity 7.1 Part 2: Site model rendering with BITMAP material. 
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8. Images of the terrain from different views such as elevation, plan, close-up perspective 
with the wrapped image covering it.  
Activity 7.2: Model Creation – 3Ds MAX DESIGN 
9. 2 x Development images of their model over the week 7.  
Activity 7.a: Perspective from Photography 
10. 2 x close-up perspective photograph of their card contour model 
11. 2 x of those photographs traced and with elements/mesh technique added to create a scene 
and to demonstrate the form of the terrain visually. 
Activity 7.b: Perspective Techniques 
12. 1 x axonometric not to scale but with scale bar. 
13. 1 x 1 point perspective  
14. 1 x 2 point perspective  
15. 1x3 point perspective – if they wanted to include one. 
Activity 8.1 – 8.2: 3Ds MAX Design contd. Additions / Transformations 
16. Min 3 x Development images of their model over the week 8 to show its development. 
Activity 8.a: Plan Rendering – Detail and Colour 
17. Rendered plan @ 1:200 – hand rendered in any medium. Must use colour and represent 
elements in a visually communicative way  
18. Rendered detail of plan @ 1:50  
19. Rendered section @ 1:200 that was drawn in activity 5.b. 
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(h) 
Figure 4-9. Example of a student’s Assignment 2, 2012. 
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(f) 
Figure 4-10. Example of Assignment 2 given to the students. Source: Author, 2012. 
Comparison of 2011 and 2012 Assignment 2  
Similarly, these two iterations of the same Assignment have an overlap between them, and 
similar submission elements, however, one major distinction between them was that the first 
iteration was the end of design process, and the second iteration was at the beginning of design 
process. The re-arrangement of the activities allowed for a better transition of the design praxis 
being utilised to engender more detailed and generative design. The use of the collage and process 
to ‘design in perspective’ enabled the students to gain an understanding of design from another 
point of view. This “in situ” approach to design invokes cognitivist learning from the student by 
reversing a design process, whilst engaging their perception of space through visual representations 
through the reverse engineering of a design in plan. 
The same software was used for both iterations, however the time spent demonstrating 
was dramatically shorter for the second iteration students. This, however, did not produce, as one 
would assume, an obvious difference. Only the arrangement and purpose of activities as part of the 
design praxis were modified, which had a positive outcome for the student assignment products. 
2011 Week 10: Site Visit and Research  
There were no laboratory classes this week as a trip to a physical site was conducted. By 
conducting a site visit the students are able not only to see firsthand the results of the contours they 
had been using from the introduction of the site with the contour plan but most importantly, 
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understand the scale and measurement of the special qualities of the site they had encountered in 
the design process of collage. 
Unfortunately, due to unpredictable circumstances, the site was temporarily closed off the 
public due to a private festival. This meant the student could not experience the site they had 
knowledge of through plans and site photographs. It also meant that the site for the subsequent 
assignment had to be changed to a backup site that had been sourced once it was known that the 
initial site was no longer available. This no doubt had a negative effect on the outcomes of the 
activities leading up to the site visit, but there was no other option.  
Studio Activity 10.3: Site visit – Photographing, Site Analysis 
As a medium of symbolic representation, the landscape and its constitutive elements – stones, 
plants, water, earth, and sky, when artfully composed – have provided humans with some of 
the most sacred and powerful places of embodied meaning. Nothing, and certainly not a 
picture, can replace or equal the direct and bodily experience of such places. (Corner, 1992, 
p.246) 
During and after the site analysis, the students were asked to consider what the following 
elements of site analysis mean to the Landscape Architecture discipline. The elements that were 
demonstrated were location, site context, site and zoning, natural physical features, man‐made 
features, circulation, utilities, sensory, human and cultural, and climate components. 
Studio Activity 10.4: Genius loci 
This activity introduced the concept of genius loci of site whilst they were on site. In a 
design sense, Genius Loci: Towards a Phenomenology of Architecture (Norberg-Schulz, 1980) 
highlights the process of design to first visualise genius loci and subsequently create meaningful 
places, whereby helping man to dwell (Norberg-Schulz, 1980, p.5). In a landscape design 
circumstance, therefore, Genius loci is a concept to be used to govern the context of a particular 
landscape design. 
Discussion between students in the classroom was encouraged during this activity to 
explore their initial ideas for their intended design for the site. 
2012 Week 9 (Comparative with Week 10): Transformations, Hybridizations and 
design development 
Laboratory Activity 9.1: Transformation – Non-Uniform Rational Basis Splines (NURBS) 
The Activity 8.1 (2011 Week 8: Transformations and 3D to 2D) from the previous iteration 
was repeated in Week 9 and spread out over 2 hour sessions due to the scale of the demonstration. 
Because every student each had an individual model design, they followed the 
demonstration using a copy of the model they had worked on throughout as a base to follow the 
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demonstration, then used the techniques taught for their own specific needs after following the 
demonstration. 
Laboratory Activity 9.2: Materials and Renders 
In this activity, the students were instructed to extract visualisations of their model. A 
digital model screen representation is only a ‘version’ of the final model for modelling purposes. 
The act of digitally rendering a model provides an exact capture of that model to be used as 
communicative representation for others. 
Previously, the students had been introduced to the concept of materials when they applied 
an aerial (Map) to the terrain, and by building on their previous knowledge of this concept, this 
activity introduced the student how to create a basic final render of this with materials, lights and 
shadows. Materials (differing from Maps) have been predetermined to match the characteristics of 
commonly used resources of the built environment such as wood, glass, stone and concrete. 
It was pointed out to the students that the more objects, materials, maps and shadow 
parameters used in a model, the more computing capacity is used, the longer the time required to 
produce a digital render.  
Studio Activity 9.a: Digital to Analogue – 3D Model Rendering – Hybridisation 
The accuracy of digital rendering is difficult to match with a hand drawing and equally, 
the nature of a hand drawing is challenging to emulate with a digital rendering. Together, they have 
their place in design visualisation either complementing each other, or used simultaneously (which 
is commonly termed ‘hybridisation’). Digital mediums are excellent for investigating relationships 
between three dimensional forms and understanding the complexity of their visualisation, 
however, they are deficient in the character and personality which hand drawing/sketching can 
contribute. Adding hand-drawn graphics and elements will add to the quality and shorten the time 
taken for a design visualisation. Hand-drawing can also help students pick up where skills in basic 
3D modelling stop, and detail added by analogue methods can save knowing the software fully. 
This activity was more of a direct acknowledgment and formal introduction to the 
hybridisation of digital and traditional visualisation practices. By merging traditional analogue 
methods with digital medium tools, the students were able to create a hybridised visualisation of 
their landscape design.  Merging techniques is quite common in practice, due to a myriad of reasons 
including a client’s expectations, budget, time frame and the media/tools a designer would have to 
work with, and most use a hybridised visualisation technique at some stage in their career.  
The students were instructed to use one of their renders created from their model and 
printed to an A3 or A4 sheet. A sheet of trace paper matching the size of their printout was placed 
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over the print and the drawing was produced by tracing over the edges of the base information 
from the digital model render.  The end product is a drawing that is 100% hand drawn on the trace, 
however once photocopied together, the printout underlay transforms into feint shading/colour to 
give the wireframe forms substance.  
Studio Activity 9.b: Digital to Analogue – Design Development – Model Analogue 
Transformation 
Similarly to the previous activity, the students were now instructed to use a similar 
technique, only this time to make additions to the landscape design keeping in mind that whatever 
they add to the scene, there are to add to their final 3D model, re-creating their rendered 
perspectives as part of a design development process by using hybridisation. Like the previous 
activity, they were to photocopy the line drawing with the underlay, however because their 
additions are void of colour/texture they were to make those additions on to the photocopy using 
coloured pencils, rendering directly on the photocopy to create some depth to these images. This 
process was repeated and the resultant images generated were to be used as design development 
vignettes to show design development and understanding of the model form. Even though this 
activity was directly specified as design development, the students could use these techniques to 
create finalised perspectival images for their final panels. 
2011 Week 11: Composition and Diagramming 
Laboratory Activity 11.1: Exploded Diagram ‐ Flatten Model Vector Form 
This activity was to demonstrate how a landscape plan could be visualised in a manner 
that dissects the initial image in a new way to communicate design intent through separation of 
grouped design elements, whilst keeping them in a line of reference between layers (Cantrell & 
Michaels, 2010, p.134). The exploded axonometric diagram is used by the Landscape discipline to 
show multiple layers of information and how they relate to one another spatially. 
Diagrams are fundamental components of the site design process and are not merely 
representations of information; they are analytical and process driven. …it is important 
to understand the process as both passive and active. Both processes are important to the 
design professions and should not be thought of as diagram types but as diagramming 
modes. (Cantrell & Michaels, 2010) 
By using their two-dimensional ‘flat’ AutoCAD plan, the students were directed to move 
the layers to separate them from each other along the z axis, making them appear to be floating 
above each other. They were then directed to use a default axonometric view to exploit the internal 
DXB printer AutoCAD provides to take a flattened view of their ‘exploded’ axonometric layout, 
rendering a digitally three-dimensional object back to two-dimensional plane. 
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Laboratory Activity 11.2: Panorama – Photoshop 
This activity was to introduce student to a digital platform that would help modify and 
present site photographs for presentation. The Photomerge command in Photoshop was a prime 
example of modifying multiple images taken of the site by combining several photographs into 
one continuous image. This command can assemble photos that are tiled horizontally as well as 
vertically. 
Studio lecture: Composition and Layout Examples 
The objective of a landscape architect is not only to create well-rounded, original and 
interesting designs, but also to convincingly convey them to a client. They are, in essence, 
advertising their product through visual communication that must speak to a range of people. A 
combination of visual graphics with complimentary text creates a complete package, which is not 
only understandable, but draws the viewers’ attention to it. The students were asked to present in 
their panels the site and objective, the design process, and design outcome with its use 
demonstrated. A series of examples demonstrating excellent page layouts concluded the lecture. 
Studio Activity 11.3: Structuring Composition 
A convincing composition for landscape design follows known structure and alignment 
guidelines. These guidelines can be understood as: 
1. Main Focus Area – Location of research fundamentals: Plan, Sections, Design focus, 
2. Secondary Emphasis – Location of important info: Site information, Brief 
3. Supporting Area – Location of supporting information: Design intent, Perspectives 
4. Final Information Area – Location of supplemental information: References, 
Acknowledgements, Personal Information (2014). 
Page symmetry is a fundamental principle of page layout and becomes an aid whereby a 
designer can order how the images and text are read. The four types of page symmetry include: 
1. Horizontal and Vertical Symmetry 
2. Horizontal Symmetry 
3. Diagonal Symmetry 
4. Asymmetry (text‐heavy on left, image‐heavy on right) (Park, 2007). 
The rules that the students were to follow when creating their final panels were to:  
 Demonstrate the project brief and how they had addressed it.  
 Illustrate ideas and data through graphics, charts, graphs and photos, rather than 
relying on text. 
 Keep continuity through pages. 
 Create a narrative of their design which would become a ‘visual narrative’. 
 Keep quality over quantity. 
 Keep text concise and to the point, with the utilisation of dot points. 
 Avoid colloquial terms. 
 Choose one or two fonts (at the most one for the titles and other similar for body) and 
a size and colour that should be able to be read at a reasonable distance.  
 Demonstrate the design process/research (where the design began and finished). 
 Demonstrate their design uses. 
Chapter 4:  Visualisation 2 Curriculum–2011 & 2012 Adaptations  
© 2016 Woodward 129 
The utilisation of a page layout plan with page thumbnails of each image were developed 
by the student to roughly plan their panel pages, making sure each image and graphic was logically 
placed in order to create a progressive narrative. 
Studio Activity 11.4: Competition Panel Examples 
Usually, if a designer is unsure of where to start in the design process, a general guide is 
to endeavour to look at as many examples as possible of drawing styles and techniques. A panel 
template was given to students, although independent research was encouraged. 
2012 Week 10 (Comparative with 2011 Week 11): Digital Rendering and landscape 
elements 
Laboratory Activity 10.1: Shadow Map Render – Plan – 3Ds MAX Design 
This activity was a version of the previous laboratory activity, however using an antithesis 
process of hybridisation. To begin the process, the students were shown how to manipulate their 
model materials and final render using a copy of their model to capture only the shadows created 
by their model, to then be used in the merging of two imaging techniques. 
Using the matte/shadow/reflection material to render with, the students were introduced 
to the concept of layering render information using auxiliary graphic design software, teaching 
them that sometimes the use of multiple softwares and hybridisation of analogue and digital 
techniques can create a desired effect if there are problems with using either one or the other. 
Laboratory Activity 10.2: Digital Manual Rendering – Photoshop 
Once the students had rendered the same view using alternative materials, they were 
instructed to use Photoshop to overlay two or more renders over each other, and to apply materials 
manually, integrating them with the shadow information.  
Studio Activity 10.a: Continued Week 9: Hybridisation and Model Analogue Transformation 
Giving an hour contact time for students to keep up with their work, to address issues and 
to have work checked off is beneficial to the student, however, quite often these types of non-
controlled contact times turn into an off-topic group chat session. That acknowledged, this hour 
was given to them to catch up or re-do part of the Week 9 activity as it was a crucial image 
technique necessary for their final presentation panels. 
Studio Activity 10.b: Vegetation and People 
Similarly to the previous version’s activity in 2011 Week 9: Loose Ends and Layouts 
(Activity 9.3), the students were shown the different techniques used to draw and illustrate images 
of trees and people. They proceeded to hand-draw and trace some representations of trees and 
people given to them in order to have them used in some way in their digital images. 
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2011 Week 12: Photoshop, Design Development and Planning 
Laboratory Activity 12.1: ‘Post-Render’ 
There are many different Post-Render production methods and each create many different 
graphical outcomes. The definition of a Post Render (or Post Production Render) is to take a render 
from an unfinished 3D model and making significant graphical changes/additions in an image 
editing suite such as Photoshop. During this process, there is much more artistic freedom as the 
artist is creating a completely imaginary scene. The process shown to the students demonstrates 
the capabilities of Photoshop and the possibilities of editing renders that have not been adequately 
completed using the modelling software. 
Laboratory Activity 12.2: ‘Free Imposition’ 
A Free Imposition (or Photograph-Render Composite) is a perspective technique of adding 
a photo-realistic 3D form to a photograph of a real world site. This is a common technique used by 
many landscape and architectural students and professionals, however the terminology had been 
coined from a computing unit the author was previously involved in teaching for Karl Kullman of 
who, at the time of writing, is the current Assistant Professor of Landscape Architecture & 
Environmental Planning and Urban Design at the University of California Berkeley College of 
Environmental Design.  
The challenge in this form of post-production render is to make it look as though the 3D 
form was seamlessly part of the original photograph, rather than added in later. A model terrain 
should be created as part of the 3D model only for the shadows, and model terrains can be used 
with rendered aerial photographs to help position the model into the site photograph in image 
editing programs. The model should be rendered with materials so as to allow the 3D-modelling 
program to do most of the work. Minor changes and additions after applying the model to the 
photo, such as images of people or additional vegetation, could also be achieved in graphic design 
software. 
Studio Activity 12.3: Planning and Process 
Similarly to a previous activity that introduced examples of composition and the theory 
behind structuring a page layout (Activity 11.3) the students were asked to present a visual ‘plan’ 
of what their final submission would look like and in order to create their panel composition and 
graphics, which in itself will contain multiple images and text. The plan was to look like an 
annotated layout, either on the same or reduced page size as the submission, with a series of 
thumbnail sketches of the overall and individual illustrations they require. 
Studio Activity 12.4: Feedback  
Chapter 4:  Visualisation 2 Curriculum–2011 & 2012 Adaptations  
© 2016 Woodward 131 
This time was dedicated to desk critiques, where the students get to spend time with their 
tutor to go over any issues they may have with their submission. It is a necessary part of the design 
process in any discipline, and this kind of design loop is more productive if included into early 
stages of design: however, due to time restrictions, there was no possibility of introducing these 
critiques into the contact time and students had to source any personal feedback in non-contact 
hours. 
2012 Week 11 (Comparative with 2011 Week 12): Flattening and Diagrammatic 
visualisations 
Laboratory Activity 11.1: 3D to 2D 
Similarly to the activity in 2011 Week 8: Transformations and 3D to 2D of the previous 
version, this activity looked at how to create contour lines from 3D graded models; however, 
because this time the students had models that were more design-specific and less of an 
experimental outcome, the exercise would also be used as part of a plan development as with the 
re-drawn contours the software aids in developing add a new layer of information.  
Laboratory Activity 11.2: Plan Re‐Development 
After exporting into Illustrator (a vector editing software) the new contours were available 
to be layered over their plan image and possibly the model itself for final renders. Illustrator keeps 
the vector data from any PDF that has been plotted from AutoCAD, and the students were to 
develop their plan using Illustrator. 
Studio Activity 11.a: (Beginning of) Hybridisation  
Similarly to the previous versions of hybridisation of digital and analogue methods, this 
hour was dedicated to exploring similar analogue additions to the visualisation process. 
An A4 perspective of their 3Ds MAX Design model print off image was directly drawn on 
to using additional people, vegetation, and any element that had not been modelled. This drawing 
technique reduces the amount of hand drawing and incorporates the 3D computer model image 
directly into the final drawing.  The end product is a drawing that is roughly 50% computer 
generated and 50% hand drawn. 
An additional perspective of their developed 3Ds MAX Design model was made with an 
image traced as lines only. The lines drawn simply highlighted the edges of objects. Various line 
weights were selected, with no rendering, to be used in a later activity involving the graphic editing 
software Photoshop. 
Studio Activity 11.b: Diagramming to Communicate 
Similarly to the digital Activity 11.1 (2011 Week 11: Composition and Diagramming) 
from the previous iteration of the unit, the first part of this activity was dedicated to developing an 
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analogue Exploded Axonometric Plan Diagram. As this was an analogue version, the methods in 
which each layer was extracted took far more planning and process than its digital counterpart. 
Cantrell states in his book on digital drawing for Landscape Architecture, diagrams can distill 
complex information in order to explain a design concept (Cantrell & Michaels, 2010, p.86) and 
as this is the most common method is to create the diagram from a layered plan drawing (Cantrell 
& Michaels, 2010, p.134) using digital means, it was important for the students to understand the 
process and the purpose of this in analogue form in order to fully understand the methodology 
behind it. 
As this activity was dedicated to demonstrating the usefulness of diagrammatic 
representation, the rest of the hour was dedicated to representing the plan in a 2D diagrammatic 
manner. The previous version in 2011 Week 8: Transformations and 3D to 2D (Activity 8.3 and 4) 
introduced the student to plan diagramming as part of design development, however the process 
was to develop a finalised plan analysis that was not used in a further design activity. Purely for 
communicative analysis, the diagrammatic plan demonstrates visually what the elements of their 
design are and how people may use/interact with them. Part two of this activity demonstrated Plan 
Analysis where the plan is segmented into areas by use. By using their printed 3D model in plan 
view, they created a diagrammatic analysis of their design to continue the documentation and 
analysis of their design. 
2011 Week 13: Formative Feedback Week 
Laboratory Activity 13.1: PDF Modification and Zipping 
This activity covered the students’ understanding of how to put together a digital PDF 
package. PDF modification is developed through the use of the Adobe program Acrobat Pro. This 
software provides the platform for converting file formats, combining pages, compressing file sizes 
and many more operations. 
As additional files were asked for in the submission, the student was asked to create a 
single zipped file of the AutoCAD file they used in the development of their design. Any AutoCAD 
file with external references had to be zipped in order to submit files in combination and the easiest 
method to achieve this is to perform the operation ‘e-transmit’. The process of ‘zipping’ files 
together for compressing file sizes was also demonstrated. It is extremely important to demonstrate 
all the digital aspects of an online submission, and doing this will also re-iterate the importance of 
file sizes and methods of sharing digital information. 
Laboratory Activity 13.2: Uploading to Blackboard and QUT student WIKI 
The last week of teaching was used to allow the students to catch up and to attain one-on-
one instruction as they finish their final project. General computational processes such as using the 
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university’s online submission website and contributing to the university’s Wiki for the sharing of 
their work between students were demonstrated. 
Studio Activity 13.3: Pin‐Up Critique 
As this was the last week of contact, it was in the student’s interest to use this time to 
obtain some critique on their submission to date. This was in form of a pin-up whereby students 
could arrange their work on the wall for other students and tutors to give constructive criticism, 
direction and inspiration to all that participated, by providing feedback on what they are doing well, 
and areas in which they need improvement. It has been established that experience of peer learning 
is known to be a significant component of a student’s overall academic experience ((Light, 1992) 
as referenced in (Boud et al., 2001, p.10)). It was also an opportunity for the students to see how 
their peers responded, other completed activities and appreciate how their visualisation skills have 
progressed.  
Studio Activity 13.4: Feedback 
This time was used for one‐on‐one critique to help answer students’ questions. Even 
though a pin-up was conducted and the merits of the best work were discussed in detail (Shannon 
& Radford, 2010, p.249), it is understood from experience that students, especially early stage 
undergraduate students, have difficulty in addressing issues or queries they have in a group 
environment. This time was to make sure every student could be given constructive feedback so 
that they can achieve the best possible result with correct guidance. 
2012 Week 12 (Comparative with 2011 Week 13): Plan Re-development, 
representation and analysis 
Laboratory Activity 12.1 Part 1: Plan Re‐Development – Continuation – Illustrator and 
Photoshop 
As a continuation from the previous laboratory activity in Week 11, in case any student 
had trouble in applying this new visualisation information created in previous activities to their 
final plan, this first part went over those processes. This continuation demonstrated the method in 
transferring the contour line illustrator images into Photoshop to use as part of their final plan. 
Laboratory Activity 12.1 Part 2: Perspective Hybridisation – Photoshop 
This activity was developed as yet another hybridisation method, which entails using the 
analogue developed line drawing of a digital render produced from the modelling software. Using 
the product created in the second part of studio Activity 11.a: Hybridisation completed in the week 
before and digitally scanned, this activity called for the merging the original render image with the 
hand-drawn line drawing together in Photoshop, whilst adding some other elements developed in 
previous studio activities such as the hand-drawn trees, vegetation and people to make one single 
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hybridised image. This is another method of hybrid visualisation, and not as simple as it seems. To 
finalise the image, the use of Photoshop filters was advised in order to make the merging of digital 
and analogue become effectively blended. 
Laboratory Activity 12.2: ‘Post Render’ and ‘Free Imposition’ 
This activity had not changed from the initial iteration  Activity 12.1 and Activity 12.2 
(2011 Week 12: Photoshop, Design Development and Planning) where these two activities were 
introduced, other than combining the two into a one-hour session and using a different site for the 
demonstration rather than their own site for design. 
Studio Activity 12.a Part 1: Diagramming to Communicate – Continuation 
This activity was used to continue each of the previous studio activities that had not been 
completed in the dedicated hour. Generally homework was a necessary part of this unit, however 
to give the most opportunity to the student as possible, an extra hour was allowed. 
Studio Activity 12.a Part 2: Diagramming to Communicate – Plan Analysis  
As there are visualisations for representing detail, materiality and form, visualisations that 
represent use are diagrammatic in nature. The students were shown a method of diagrammatic 
analysis to apply to their plan using tracing paper. This was where documentation and analysis 
begins, by documenting their drawings into areas of use and being able to demonstrate visually 
how users would use the landscape design. They needed to demonstrate to the ‘client’ in very 
simple visualisation methods exactly what the design represents. By using a legend to identify 
elements, with additional text to document the finer detail, this scaleless drawing became an 
auxiliary drawing to show the design in a more diagrammatic manner. 
Studio Activity 12.b: Layout 
In order to create a final panel composition and graphics designers are required to have an 
organised process by which they plan to execute and present their work. The prescribed page size 
differed from the previous version’s final assignment and was fixed at A2 which accommodates 
the largest size image that was necessary, however it is up to the student what orientation they will 
be in AND how the panels should be read/presented in a particular order – e.g. a polyptych 
presentation: triptych (3 x panels read as one); quadtych (4 x panels read as one). The images 
necessary to communicate landscape designs include, but are not limited to, Concept 
image/sketches, Design development vignettes, Location plan and Plan (Detail plan), Details, 
Section/s, Perspective/s, Diagrams/Exploded diagram and Plan analysis. 
Comparable to the previous version in 2011 Week 11: Composition and Diagramming, 
the activity prescribes a layout plan for their final panels by which the students were to present 
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their design proposal. A layout plan should look like an annotated layout, and a series of thumbnail 
sketches of the overall and individual illustrations may be required. 
2012 Week 13 (Comparative with 2011 Week 13): Formative Feedback Week 
Laboratory Activity 13.1: PDF Modification and Zipping  
This activity was the same as the previous version (Activity 13.1, 2011 Week 13: 
Formative Feedback Week), which takes the student through housekeeping of digital files. 
Laboratory Activity 13.2: Uploading to Blackboard and WIKI   
Similarly to the previous activity, there were no changes to the activity focus as the 
previous version of Activity 13.2 in 2011 Week 13: Formative Feedback Week of the previous 
year, where the methods in which they were to submit digital assignments were demonstrated. 
Studio Activity 13.a: Pin-Up Critique 
Used for a pin-up critique of their Assignment 3 to date, and for the tutors to give 
constructive criticism, direction and inspiration to all that participated. Regular pin-up 
presentations would have benefited the student immensely, not only for their understanding of what 
was required from them, but also to encourage regular pattern of work rather than a build-up at 
the end of the semester (Shannon & Radford, 2010, p.249), however there was no room to 
accommodate regular student presentations, and largely had to be omitted during the semester. 
Studio Activity 13.b: Feedback 
Similarly to the comparable activity in the initial iteration of the unit (Activity 13.4, 2011 
Week 13: Formative Feedback Week), this time was used one-on-one feedback or help with any 
aspects of the submission 3 in the classroom. 
2011 Assignment Item No. 3 Image Summary and Examples 
Table 4-7 List of images necessary for Submission 3. 2011. 
1. Site location/analysis, plan/photos – demonstrating some sort of site analysis, whether that was 
a diagrammatic plan/section/exploded axonometric, or photographs identifying features of the 
site. The amount of these diagrammatic images necessary for site analysis was up to the student, 
however they were reminded that it was not the most important part of their panels, but 
important to have at least demonstrated. 
2. Design sketch/process –series of images showing the development of a physical or digital 
model used for design. 
3. Plan – 1:100 and/or 1:50. This plan was required to be a ‘rendered’ scaled drawing, in whatever 
hybridised methods the student wished to graphically represent their design in plan. 
4. Section – 1:100 and/or 1:50 demonstrating how their design would fit on the slope of the site, or 
to demonstrate a modified terrain.  
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5. Perspective, axonometric, collage – at least one image of a 3D view of the design in the context 
of the design of the site. 
 
(a) 
 
(b) 
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(c) 
Figure 4-11. Example of a student’s Assignment 3, 2011. 
 
2012 Assignment Item No.3 Image Summary and Examples 
Due to the nature of the final submission, it did not become simply a collection of activity 
products, but more of a final design package that the activities aided the student to create. As 
independent generation of hybridisation of modes and methods were asked of the student, the 
activities conducted over the final weeks of the semester could be used in conjunction to what they 
had learnt previously or even their own discovery of mixed visualisations. Therefore the 
categorisation of each image necessary for the final submission was not sacrosanct and only a loose 
description of each image necessary was given to the student.   
Table 4-8 List of images necessary for Submission 3. 2012. 
1. Series of small design vignettes, including both model render development beginning from 
week 5 and analogue perspective developments, best images from Activity 9.a (10.a): Digital 
to Analogue – 3D Model Rendering – Hybridisation and Activity and 9.b (10.a): Digital to 
Analogue – Design Development – Model Analogue Transformation. To demonstrate the 
progression their design and relevant graphics to communicate a visual narrative.  
2. 1 x Location plan.  
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3. 1 x Site Plan 1:100 including any section lines on a plan linking the relevant with evidence of 
hybridisation which was up to the student. 
4. 1 x Detail Plan (chose a lower scale such as 1:50, 1:20 1:10 – with accompanying section) 
hybridised image. 
5. Minimum of 2 x Sections. 
6. Detail drawings/renderings, demonstrating materiality of design elements.  
7. Multiple perspectives including but not limited to:  
a. 11.a: Hybridisation (i.) 1 x mixed media perspective of their 3Ds MAX Design model with 
additions. 
b. 11.a: Hybridisation (ii.) 1 x perspective of their 3Ds MAX Design model image traced with 
only lines, that had been merged to original render .jpeg in Photoshop (Activity 12.1 Part 2: 
Perspective Hybridisation – Photoshop). 
c. 1 x perspective using one technique demonstrated in Activity 12.2: Post Render and Free 
Imposition. 
8. 1 x Exploded Axonometric Plan Diagram: (Activity 11.b: Diagramming to Communicate).  
9. 1 x Plan analysis: (Activity 11.b: Diagramming to Communicate). 
 
(a) 
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(b) 
 
(c) 
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(d) 
 
(e) 
Figure 4-12. Example of a student’s Assignment 3, 2012. 
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Comparison of 2011 and 2012 Assignment 3  
The initial difference that comes to light is the development of the second group’s final 
3D model (even as opposed to the first group’s Assignment 2 that is comparatively similar). The 
products from this second iteration of Assignment 3 provided a more developed design and 
presentation of visualisations than that of the first iteration. Presentation style and character of 
design is more sophisticated in nature and the use of hybridisation to test their designs in a feedback 
loop as a design process meant that they could understand their design implications on a reflective 
and more profound level. 
Even though the first iteration group had a site visit, they did not produce submissions that 
appeared to demonstrate that a site visit is essential for deeper understanding of the site and its 
spatial qualities, informing the design visualisation for the site early on, and theoretically rendering 
far more profound design outcomes. It is possible that this may be because they had less time to 
generate the visualisations for design and modelling than the second iteration, which meant they 
were rushed and ended up with only half of a submission.  
 The second group, who were introduced to the site from the beginning of Assignment 2, 
had more time to understand the site through various visualisations, however they were never 
introduced to the site in a physical manner in class, and although they had the option to visit the 
location in their own time,  many chose not to. 
4.3 PRELIMINARY SUMMATION 
The personal reflection made on the overall success of the attempt to introduce digital tools 
and the concept of hybridisation into the landscape design process was positive; however there 
were some major flaws that were a direct result of both the student factor and the curriculum itself. 
Aside from being plagued throughout the semester with IT issues including audio and visual 
technology and computational hardware and software malfunctions with no direct support, the 
students had extremely varied entry level skills to begin with – everything from never having used 
a mouse before to coming straight from learning CAD in high school or from drafting courses at 
TAFE. Regardless of their skill level, as a cohort, they had a relatively poor attendance rate (mainly 
in studio classes) which only worsened towards the end; with a number of students choosing to 
continue to miss the studio portion of the class and who often left during the room changeover 
time. This inhibited the student’s retention of information and, in addition, they missed out on all 
general announcements or information reinforcements made in this class.  
Another issue that came to light was the students’ pre-occupation with ‘playing it safe’ to 
minimise any risk of failure when it came to the activities they had not executed before, particularly 
those involving the CAD software. They often opted to copy exactly what was being demonstrated 
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rather than to explore the software’s extended capability, which in turn limited their construction 
of knowledge and subsequent learning potential. However, even though this had an effect on the 
submission diversity, it could be argued to be an appropriate first step for a student, despite the 
very unimaginative results. The students were also observed to continually photograph 2D 
drawings/artefacts instead of using a scanner to digitise their work. Instructions and guides on the 
best photocopying practices for various 2D mediums were repeatedly taught and supplied to them, 
however without fail, there were a number of students who refused to comply. 
Aside from the issues stemming from students, one major problem with this adaptation of 
the curriculum was that with the third submission, the timeframe for design development was 
shortened and even though the students were reassured that the design itself was not the focus for 
their grades, they insisted on pursuing an optimum design which reduced independent time 
dedicated to developing the visualisations. Admittedly the curriculum was also overloaded and 
most of the time during delivery, activities had to be cut back to fit within the class contact 
timeframe. This was possible due to the class structure which was managed over two days. Even 
with these cutbacks, the students still felt as though they were faced with too big a load, and became 
overwhelmed by the huge number of small-scale learning curves they encountered. The first two 
submissions, although useful to demonstrate the students’ competence in each activity, suffered 
from a superficial output and disjointed design narrative which, generally, resulted in aesthetically 
uninteresting pages. It was additionally noted that the use of sample pages in a guide and image 
checklist for the students to complete the first and second submission had some negative results, 
since many students copied exactly the image-rendering styles/choice of imagery or layout used, 
which was detrimental to their independent learning. 
It was certainly a benefit to have the same instructor overseeing all of the classes as there 
could be a continuous re-enforcing of the major goals required from the student throughout the unit 
and all misunderstandings could be cleared up as soon as they surfaced. In addition to this, it 
improved the grading process to have one consistent instructor supervising and moderating grades 
between classes. 
In the second adaptation, 2012 saw similar issues with additional complications created 
by the change in delivery structure; however on a whole, this remodelled curriculum appeared to 
have not only improved the potential for hybridisation activities, but also produced better products 
from the students themselves. This rise in student output quality could have also been due to the 
change in curriculum structure with more laboratory time able to be used on hybridisation activities 
with the omission of the CAD/CAM laser demonstration, the addition of more intuitive modelling 
software and the omission of the first submission sample assignment given to the students; 
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however, in all cases, comprehensive image checklists with descriptions were given to the students 
in its place.  
This cohort also had a noticeable variance of entry level skills of the students when they 
began the semester, however en masse, they were relatively evenly skilled. Their attendance rate, 
like that of most first year classes, dwindled towards the end of semester; many students choose 
not to attend the studio portion as they did not feel as though they could create in the time allotted, 
choosing to complete these activities at home, another issue created by supplying the student with 
comprehensive activity information through a blended-learning unit structure. 
One disquieting discovery early on in the semester following reports from the other 
teaching staff, was the student’s confusion in regards to the split classes, however this was cleared 
up with an email to the entire cohort. A second major complication was created by the lack of 
control and misunderstandings generated by the studio class tutors who had, in some cases, 
instructed the students how to complete the activities incorrectly.  
Similar issues revolving around student email were seen, however the majority of this 
cohort were keen to use social media to supplement their contact time with their peers and 
persuaded the instructor to create a page dedicated to Vis 2, where the same email announcements 
to them were repeated  on the group page, this time allowing the students to immediately comment 
and reply with additional information that might be missing or misunderstood, and which often 
saw students answering general questions themselves, thus saving the author from having to reply 
in person. However, there were intrinsic problems as well. 
In regards to the research focus, which was to test a visualisation curriculum framework 
designed to not only help to develop a student’s spatial awareness, independent learning and 
experimentation skill but also to transform the way undergraduate landscape architect students 
learn the mechanisms of the discipline whilst using the tools available today, there is a noticeable 
difference in the activities and assignment dicta focuses, which have not only increased, but also 
aligned the assignments towards more encompassing focuses and richer learning theorem models. 
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5Chapter 5:  Extraction and Assessment of 
the Curricula and Student Experience 
A comprehensive questionnaire delivered to both cohorts in the Vis 2 unit was used to 
generate a quantifiable assessment of the framework and subsequent curricula used. The survey 
specifically examined the impact of analogue, digital and hybridisation on the students’ self-
assessed technique expertise, and how it impacted on their knowledge of the discipline.  
This anonymous questionnaire achieved only a 9% response rate (11 students out of the 
combined total of 122) and out of that, only 5 out of 68 students participated in the first adaptation 
of the unit in 2011 and at the time of the questionnaire completion, they were in their fourth year 
of their degree. Despite the low response rate from the questionnaire, several important qualitative 
conclusions arose from the participants’ comments which confirm the subjective assumptions and 
observations made during the delivery of the unit.  
The kinds of questions in the survey used to determine the benefits from the dictum 
Visualisation as a learning cycle related predominantly to the questions regarding the diversity and 
number of techniques taught. Questions relating to Visualisation as creative inquiry were 
predominantly asking about their experiences during their involvement and finally Visualisation 
as conversation with site related predominantly to the Landscape Architecture discipline, design 
and spatial intelligence-focussed questions. This assessment provides an interesting discussion 
pertaining to the pedagogical aspects of hybridised visualisation and are outlined in the following 
sections. 
5.1 ENVIRONMENT/TEACHING STRUCTURE 
A number of questions relating to the class structure and learning environments were put 
to the survey participants in order to gain an insight into the participant’s personal experiences. 
Using a scale from ‘very poor’ to ‘very good’, students were asked to choose the most relevant 
when asked about the environment structure going from laboratory to studio room and vice versa. 
45% of participants had undetermined responses and generally came from the 2012 group. 
However 36% believed the situation to be generally good, with the remaining responses rating this 
as poor. All comments relating to this question came from the 2011 group who responded neutrally: 
More of a balanced approach than focusing on one more than the other; would have been better 
one week in studio the next in computer lab, not enough time otherwise; The last 2 hours always 
felt like a waste of time not a lot of learning actually occurred and it would have been better spent 
doing digital works; however one positive comment which contradicts the previous was: Classes 
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always strongly linked and organised in a manner that was easily understood. When asked about 
the room layout and environment of both classes, responses from both groups generally remained 
the same. Comments pertaining to negative aspects in response to this question were again only 
provided by the 2011 class participants who said: 2 rooms 1 presenter & 1 other tutor who had no 
clue! Also the wasted time moving from one part of the campus to the other; 2 rooms made 
communication difficult; Studios were good, labs weren't a great teaching environment because if 
you missed something it was too hard to keep up, and it went too fast; and one with a more positive 
revealed they Enjoyed all of the exercises however the computers are so slow it was sometimes 
hard to complete work.   
An observation that may be extracted from these responses is that the teaching 
environments used for a hybridisation curriculum were not aligned with the objective of hybrid 
visualisation processes and with how a landscape student learns the complex spatio-temporal 
characteristics of landscape. Even though the activities in Vis 2 were aligned as best they could be 
with the teaching environments and structure that it was restricted to, both the process of 
hybridisation and the teaching methods were unnecessarily damaged by this constraint. 
5.2 TEACHING METHODS  
In one section of the survey, the participants were asked if and what teaching modes that 
were employed during Vis 2 and how useful they were using a rating scale that ranged from ‘did 
not use at all’ to ‘very useful’. The methods that were asked to be rated included: 
1. live computer demonstrations  
2. studio activities 
3. site visits (if applicable). 
The survey reveals that only one student from the total number of participants, who was 
from the 2012 group, did not use either ‘computer demonstrations’ or ‘studio activities’. 
Interestingly enough, this student had also answered predominantly negatively to the rest of the 
questions and happened to be the youngest respondent, who would have been 17/18 years old when 
they participated in the Vis 2 unit. The ‘studio’ method was slightly more useful than the ‘computer 
demonstrations’ according to the answers given, however the ‘site visit’ (which was only a formal 
component of the 2011 unit adaptation, and was optional in their own time in the 2012 unit 
adaptation) 60% rated as being ‘very useful’ and 40% as ‘useful’, which was the highest rating of 
the three modes by the first group, and 33% rated it as ‘useful’ in the second group of participants 
with the 50% rating this as neutral and 17% (one student) who did not visit the site at all. 
The same question and rating method was used in relation to the teaching resources that 
were developed and provided during Vis 2 which comprised the following: 
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1. activity outlines (summary of the class activities) 
2. written computer laboratory instructions (exclusively text-based)   
3. written studio instructions (exclusively text-based) 
4. computer lab recordings (video) 
5. computer lab tutorial guide (annotated screenshot instructions for computer 
demonstrations of software) 
6. studio tutorial guide (visual instructions with text explanations and used for lectures in the 
2011 adaptation) 
7. auxiliary external resource links (such as recordings or instructions from other websites). 
 
Both adaptations had very similar types of resources with similar layout and content 
between them.  Out of this list of resources, the most useful determined by the survey participants 
was deemed to be the ‘computer lab tutorial guide’, followed closely by the ‘computer lab 
recordings’ and then the ‘written computer laboratory instructions’. ‘Written studio instructions’, 
‘studio tutorial guide’ and ‘activity outlines’ (in order, diminishing in usefulness) were still 
generally rated on the whole useful. A number of respondents gave an undetermined response to 
‘auxiliary external resource link’ as a resource and many of those came from the 2012 group.  
From these responses, the increase in Humanism learning theory activity (manifested as a 
site visit) enabled a better understanding of the spatial constraints and opportunities, which can 
drive a landscape design in ways that other disciplines would never have to comprehend. It is 
understandable why students would opt for auxiliary information on digital methods, as these are 
based on difficult technical and computational processes that the analogue counterparts do not 
share. 
5.3 SOFTWARE  
Questions on the kinds of 3D-modelling CAD software known before undertaking the unit 
gave the results (for both groups) of equal ‘basic knowledge’ in Google SketchUp, ‘basic’ to 
‘advanced’ AutoCAD knowledge, and a couple of students admitted to a range of Revit and 
3DsMAX knowledge, Rhinoceros had very limited students, and only one participant answered 
‘other knowledge’ in CAD software, referring to SolidWorks, a 3D-modelling CAD software not 
listed as an option. 
Previous knowledge in digital graphic design software was much higher than the 3D-
modelling CAD software use.  63% of students had previously used Photoshop, and 27% had used 
Illustrator, InDesign and CorelDraw. 81% of students did not know of any other graphic design 
programs available to students or designers. Out of the seven participants who had prior knowledge 
in CAD software, specifically 3D-modelling software, only two participants had previously had 
formal 3D modelling experience from other tertiary institutions or during high school, so the 
majority must have been self-trained. 
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From the first group, where Google SketchUp was only briefly demonstrated and not asked 
to be repeated, only 40% claim to have no knowledge of the software, which means the rest have 
in the meantime explored this software since becoming aware of it. The second group, who spent 
the majority of the first submission using this particular software, had a 50% claim to have no 
knowledge of it. All students claimed to have some sort of Photoshop knowledge, just under half 
of all participants claimed no knowledge of Illustrator and 63% of all participants claimed none 
associated with CorelDraw. However InDesign rated a high level of claimed knowledge, totalling 
72% of all participants. 
Only one student from the 2012 group claimed they had no knowledge of AutoCAD with 
the rest professing varying knowledge levels between basic to advanced knowledge with the 
majority leaning towards the latter. Similarly, when asked about 3DsMAX Design, two students, 
one from each group, claimed no knowledge; however, the rest were significantly lower in the 
scale than their knowledge of AutoCAD. Rhinoceros, another 3D-modelling software was one that 
had been introduced (however only briefly) was known by 40% of students from the 2011 group, 
whereas 66% of students claimed to have had some knowledge of this software. 
When asked if the software taught (see Section 4.1.8 and 0 for both 2011 and 2012 
software lists) had helped their studies in other subsequent units in their degree, 100% of both 
groups answered yes. When asked to comment on the details of how and what units, the first group 
answered with: All design units helped me to explore in greater depth software packages; 
AutoCAD for construction; Communication of ideas and presentation – design 3-7, construction, 
engineering units – ENB383, ENB274; More digital knowledge allowed me to apply different 
techniques to designs; and finally All of them. The second group’s comments to the same questions 
included: By giving me some confidence in putting together assignments; EVERY DESIGN UNIT!  
No design unit deliverables could be met without CAD (drafting), Illustrator/InDesign (layout) or 
either analogue or digital (Photoshop) drawing; Some of the things taught, such as Photoshop and 
a few things from AutoCAD like scaling, and I use these techniques quite often for my projects in 
design. 
A question about whether the software taught in the unit has helped the student’s 
professional work experience was asked, with 40% of the first group answering ‘yes’ and of the 
second group, 66% responded in the same way. Comments relating to how and what work the 
software has helped with, comments such as  Graphic design; by creating in-house marketing 
materials for work; and I used a few techniques taught about Photoshop to create professional 
colour rendered floor plans for work. 
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When asked if Vis 2 demonstrated not only how to use the CAD software, but how it 
relates to the discipline of Landscape Architecture, 90% of the combined group participants agreed, 
with only one student from the 2012 group disagreeing. 
To summarise their views on the software chosen and method in which they were 
imparted, the participants were questioned on whether they believed that – as a result of completing 
the unit – they had a greater ability to independently learn other CAD software. The results were 
positive with 100% 2011 group and 67% of the 2012 group agreeing this was the case. Comments 
relating to this question both negative and positive responses included from the first group were: 
We were taught too quickly and covered too many programs. Would have been more beneficial to 
focus on a handful of core resources. I had to reteach myself the software through trial and error; 
even though I felt I didn't learn much in Vis 2 because it was too fast for my level to grasp, the bits 
I did pick up has given me a starting point; Absolutely yes but more time was required with each 
software.  Possibly a smaller selection would have allowed more time? I do have more confidence 
going back to learn about the software that I've been introduced to, than if I hadn't been introduced 
to it at all. 
When asked which 3D CAD software they would have liked to have learned or focussed 
on more, 81% of the combined participants answered in favour of Google SketchUp, 72% for 
AutoCAD, 55% for Revit, 45% 3Ds MAX Design, 18% for Rhinoceros and 9% for ArchiCAD. Out 
of the 2D graphic design-focussed CAD, 64% students were in favour of Photoshop, 55% of 
Illustrator, 81% of InDesign, and 9% of Sketchbook Pro and CorelDraw. Out of this list of 
software, the majority of both groups strongly agreed that SketchUp, AutoCAD, Photoshop, 
Illustrator, InDesign were all software that were useful for the Landscape discipline. The rest of 
the software received mixed responses, but mostly tended towards a neutral or negative position. 
This may support the notion that more intuitive modelling software is desired by students of design, 
however still does not help the fact that the teaching of Landscape Architecture through these, 
comparatively simplistic in nature, modelling softwares do not teach them the intricacies of 
landscape design, only it takes them a step closer to understanding and manipulating digital form. 
5.4 PREVIOUS EXPERIENCE KNOWLEDGE 
5.4.1 Previous digital experience 
General computer knowledge for both participant groups of the questionnaire ranged from 
‘basic’ to ‘advanced’ and out of the 2011 group of participants, half of them have had previous art 
or graphic design experience, whereas of the 2012 group, 60% have had previous experience in 
this field, with the majority of all participants who had selected ‘yes’ to this experience having 
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gained it at a tertiary level. From this digital experience, only one participant from each group had 
had some kind of previous 3D digital modelling experience.  
Further insights into their educational levels before participating in Vis 2 will be discussed 
in the  section. 
5.4.2 Previous analogue experience 
The pre-requisite unit for Vis 2 was the unit Vis 1, which is solely focussed on developing 
the students’ hand-drawing, drafting and model making ability. Apart from this prerequisite, 63% 
of students had participated in previous formal tuition, in institutions ranging from high school to 
private tuition all the way to full diplomas of design, in which they had learned how to sketch, 
draw, render, and create technical and perspectival drawings.  
Further insights into their educational levels before participating in Vis 2 will be discussed 
in the following sections. 
5.4.3 Previous hybridisation experience 
A total of 60% of students from the 2012 group had a basic knowledge of hybridisation 
and 67% of the 2011 group, with one of those students being an intermediate student. However 
when asked about their previous experience in combining analogue and digital drawing/drafting 
techniques, only one student from both groups was able to answer in the affirmative and describe 
this process as draw, scan, layout, print. It is assumed that the students who answered ‘no’ to the 
following question have the knowledge of possible processes that fit the hybridisation description, 
but have never attempted them. On the other hand, a more likely reason for this anomaly, is they 
may have misunderstood the question and, because they had nothing specific to offer, answered in 
the negative.  
5.4.4 Summary of previous experience knowledge 
From these responses it is understood that the majority of participants had some sort of 
computer knowledge and hand-drawing/drafting skill attained outside of their QUT experience, 
and with that knowledge they have at least understood the concept behind intermediality; however 
as the questionnaire was not given before undertaking the unit but is in retrospect, their 
understanding of hybridisation is likely to have been shaped by the very activities that were 
demonstrated to them during the unit. There was also not much difference in previous experiences 
between the two cohorts. 
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5.5 EXPERIENCE DURING VISUALISATION 2 
5.5.1 Digital experience during Vis 2 
The majority of students replied in the affirmative when asked if they had been presented 
with a variety of different digital visualisation tools and techniques, and  similar results were found 
when asked whether they understood how the digital tools and techniques can be used to visualise 
spaces, in the design process and to communicate designed spaces; however there were mixed 
results from the 2011 group of participants when asked if those same digital tools and techniques 
could lead to an understanding of the Landscape Architecture discipline and none in the 2012 group 
answered in the affirmative.  
The majority of participants in both groups agreed that digital model-making enriched 
their learning experience, and a majority also agreed that the activities helped them envision space. 
However, only around half of the 2011 group agreed that digital model-making further developed 
their designs when they transitioned from digital into an analogue format, with the majority of the 
2012 participants giving a neutral response. 
Between the two adaptations of the unit, there was an increase from 40% to 66% of 
students who thought that the 3D modelling techniques taught had had an impact on their 
understanding of space and scale. From a personal observations, there is a possibility that this could 
be a direct result from re-working the first submission, as this was essentially the most drastic 
modification made to the unit, which centred on the development of spatial imagination. From 
those who answered in the affirmative to the question on 3D modelling techniques, specific 
comments on how it might increase their spatial awareness were given: these included Better 
understanding spatial relationships, relativity of objects and Easier to see the relationship between 
objects, and also included a comment referring to the improved communication 3D modelling 
provides as visualisation being That completing a model provides an accurate representation of 
what my envisaged place will be [sic]. However, students who agreed that there had been an impact 
on their understanding of landscape and landform design made up 80% in the 2011 group: this fell 
to only 33% for the following group of participants. Specific comments as to how it had impacted 
their understanding from those who answered in the affirmative to the question as to digitally 
modelling increasing their spatial awareness, included Greater understanding of l.scape design 
practices [sic], approaches and of topographical maps and models; Ability to view different 
angles; Helps to see landform which assisted in landscape construction classes; Helps to view how 
a design would work in a specific place. 
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5.5.2 Analogue experience during Vis 2 
The majority of students in both groups agreed that they had been introduced to a variety 
of different analogue visualisation tools and techniques, and that they had an understanding of how 
the analogue tools and techniques could be used in the design process and to visualise space: The 
first group agreed more strongly that hand-drawing activities helped to visualise space than did the 
second group, with a similar majority again who thought that the hand-drawing activities assisted 
the transition between analogue and digital media. 60% of students agreed that the hand-drawing 
exercises assisted in further developing their designs in digital media in the 2011 group, whereas 
there were 67% who agreed or strongly agreed in the 2012 group. 
Questions on physical model-making experiences in the 2011 group saw 80% either 
agreeing or strongly agreeing that these exercises enriched their learning experiences, yet only 60% 
thought it helped in the transition between analogue and digital media, 80% thought it helped them 
to envision space and only 20% agreed that it helped them to further develop their designs in digital 
media. 60% were undecided. The 2012 group returns showed a drop to 33% of students who agreed 
or strongly agreed that these exercises enriched their learning experiences and an increase to 67% 
of students who thought it helped in the transition between analogue and digital media. A decrease 
to 67% of students thought it helped them to envision space, with an increase to 50% of students 
who agreed that it helped them to further develop their designs in digital media. Out of the 2011 
group, only 40% answered in the affirmative when asked if the physical modelling tools and 
techniques had impacted their understanding of space and scale, with specific comments related to 
how analogue modelling has increased their spatial awareness ranged from Understanding the 
transition from scales and in representing scales in perspective; and Better understanding spatial 
relationships.  
However the 2012 group, 66% answered this question in the affirmative, and two students 
made the comments: Physical models allow more viewing distance than digital, which is more 
effective for perceiving space and scale and commented that modelling has increased their spatial 
awareness by Seeing how the parts fit together. Only 60% of students from the first group answered 
positively when asked if these modelling techniques had an impact on their understanding of 
landscape and landform design, with specific comments made when asked how their understanding 
is improved which include Greater understanding of spatial representation techniques; Better 
understanding of how finished designs may look; and Helps to see landform which assisted in 
landscape construction classes. However, a total of 83% of students from the second group 
answered in the affirmative to the same question with comments such as Gives a greater 
understanding of what is possible or impossible and Being taught an economic analogue modelling 
technique encourages model making to assist process rather than to demonstrate a finished design. 
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Finally, a list of analogue techniques was presented and participants asked to select all that 
they would have liked to have learned or focussed on more, of these the more technical drawing 
aspects of the collection such as ‘axonometric/isometric’, ‘1, 2 and 3 point perspective’ drafting 
were the favourites as well as ‘rendering techniques’. ‘Model making’, ‘photography’ and 
‘freehand drawing’ rated lower, however, not as low as ‘collage’ or ‘tracing’. 
5.5.3 Experience of hybridisation knowledge during Vis 2 
When the question was posed as to whether the unit introduced them to or provided them 
with a variety of different hybridisation visualisation tools and techniques, only one student from 
the 2012 group from the total number of students answered in the negative and the same student 
was also the only one from the both groups to answer in the negative when asked if they thought 
hybridisation tools techniques provided them the tools to visualise spaces. This student and only 
one other from the 2011 group answered in the negative when asked if these same hybridised tools 
and techniques helped them understand how they could be used in the design process and to help 
them understand the Landscape Architecture discipline itself.  This student was undecided when 
asked if the unit helped them how to use different hybridisation tools and techniques to 
communicate their own landscape designs, whereas the rest of the students from both groups 
answered in the affirmative. 
When asked if the hybridisation techniques taught to them have had an impact on their 
creativity while using digital and analogue tools and techniques, only 60% of the 2011 group 
answered yes, whereas all of the subsequent group participants agreed there was some impact 
including the student who had disagreed with all previous hybridisation-focussed questions. 
Comments that were made on the specific nature of this impact included, Gave me a chance to 
explore techniques would have not otherwise thought to use; Gave me a basic understanding about 
how to apply these techniques in future designs; Good learning tool to get quick results; By 
exposing me to different methods for experimentation; Hybridisation allows more opportunity to 
personalise digital tools/techniques; and The principles/technique of creating a model, and then 
sketching over it, editing it to produce different designs is something I use very often now and I feel 
that it has helped a lot with representing my designs and in turn my creativity. 
However, when asked if the same hybridised techniques impacted their visualisation skill 
level, the response from the students in the 2012 group who had all answered in the affirmative to 
the previous question, only 83% agreed and gave the comments By teaching me to be prepared to 
experiment with different media and techniques and Digital techniques have improved the 
accuracy of my analogue skills.  Analogue skills have informed how I use digital techniques. The 
agreement of participants from the 2011 group remained at 60% for this particular question and 
gave the following comments when queried how specifically hybridisation has helped their skill 
Chapter 5:  Extraction and Assessment of the Curricula and Student Experience  
© 2016 Woodward 153 
level and in turn communicate their design: Gave me very very brief insights into the vast array of 
CAD programs used in industry; Helps to see landform which assisted in landscape construction 
classes; and Enhanced my level of work. 
When asked if the combined visualisation techniques of hybrid analogue and digital focus 
had had an impact on their landscape and landform design skills, only 40% from the first group 
answered in the affirmative, however 100% of the subsequent group agreed. When asked to 
comment on how it helped them or did not help them understand or create landscape design, the 
first group responded with comments such as Crossing over multiple platforms and mediums 
forced you to be sure and cross check the design choices from different perspective, however one 
student who had answered ‘no’ to the question commented that The digital component was 
excellent however the analogue was basic and a repeat of what we have already learnt in Vis 1 
and i think more of this time should have been invested in the digital component. The second group 
mostly responded with confirmatory comments such as: Augmenting my analogue skills with learnt 
digital skills assist with a professional standard of delivery and The technique of creating a model, 
and then sketching over it, editing it to produce different perspectives/ designs is something I use 
very often now and I feel that it has increased my visual representation skills of my designs, 
however a negative impact of the combined modes of visualisation was pointed out by one student 
with their comment: My limitations with digital techniques make me frustrated that I cannot 
communicate clearly what I am envisioning. 
These questions where aimed as gauging how well they used hybridisation to aid their 
understanding of site and landform design, but also to understand how they approached the notion 
of ‘research by play’ as most hybridisation activities were constructed to allow for experimentation. 
The hybrid processes introduced to the students were not only developed to amend any 
shortcomings a digital platform would have in visualising land form, but also allowing for the 
development of a design ‘talk-back’ loop for the students to use to check, test and ultimately re-
work their designs after discovering possible shortcomings through hybrid methods, which were 
not perceived previously using a single method of visualisation. 
5.5.4 Summary of experiences during Vis 2 
Responses on a whole were positive for experiences gained during their time in Vis 2, and 
it can be pointed out that they are in favour of experiences involving some sort of digital component 
such as the 3D modelling capabilities, which provide a novel, more rewarding endeavour for the 
student. It also points to the fact that the digital component of landscape design is necessary for the 
landscape student. 
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5.6 POST EXPERIENCE KNOWLEDGE 
Post experiences were necessary to garner to allow understanding of how or if the 
constructivist learning theory used as part of the activity framework functioned as it was intended. 
If students were able to build on their knowledge and construct new knowledge from their previous, 
current and post knowledge, they would have the ability to apply the same learning framework in 
other areas of their study. 
5.6.1 Post-digital experience 
When asked about the students’ knowledge levels in 3D model-making since completing 
the unit, one student from each group stated that they have no knowledge whatsoever, with the rest 
ranging from intermediate to advanced knowledge. However all students from both groups claim 
to have retained digitally drawing/sketching, drafting, drawing in perspective and rendering 
knowledge. This re-enforces the need to continue the skills taught in Vis 2 unit by merging a digital 
element with the – at present – predominantly analogue landscape construction unit in the students’ 
second year in order for students to retain and re-enforce their spatial intelligence and 3D modelling 
knowledge and to prevent them to resorting to a more superficial visualisation tool such as 
Photoshop. 
As the participants were asked to reflect on their knowledge levels of particular digital 
tools and techniques before undertaking the unit and rate them accordingly, later in the survey, they 
were asked to rate their current knowledge levels of the same components since completing the 
unit. When asked about their knowledge of digital 3D modelling before undertaking the unit, 72% 
of the total participants claimed to have no knowledge, and were evenly spread over both groups. 
After participating in the unit, only 18% claimed to still have no knowledge of modelling. There 
was a dramatic rise in the students’ knowledge level, as most students who did gain experience in 
this area either went from no knowledge to intermediate or even advanced, with many of the 
students from the 2011 group experiencing a dramatic rise in expertise. When the question about 
their post digital drawing or sketching knowledge was asked, every student but one moved up a 
tier and only 27% of the total participants claimed they had experience in this before undertaking 
the unit. When asked about their post digital drafting knowledge, 45% of the total number of 
participants who claimed to have no expertise in this then moved to either basic or intermediate, 
with one student from the 2011 group claiming to now have advanced knowledge. Digital 
perspectival drawing knowledge also saw a significant rise, (albeit lower than the previous 
questions) in experience level as 40% of the first group and 50% of the second group (45% of all 
participants) claimed to have no experience of this at all, with all participants claiming some current 
knowledge of this technique. Finally, 3 participants from each group (60% and 50% respectively) 
claimed to have no digital rendering knowledge before their participation; however these 
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participants currently have increased their knowledge since, with the remaining participants 
making up 20% of the first group and 50% of the second group remaining at their knowledge levels 
before and after undertaking the unit. 
5.6.2 Post-analogue experience 
Similarly with the post digital experience questions, the participants were asked to reflect 
on their knowledge levels of particular analogue tools and techniques before undertaking the unit 
and rate them accordingly, and later in the survey they were asked to rate their current knowledge 
levels of the same components since completing the unit. Only one student from both groups 
claimed to have no physical modelling experience before undertaking the unit, and only 3 students 
(all from the second group) who claimed to initially have basic model-making skills and did not 
gain a higher level after completing the unit. All other students moved to a higher tier. Drawing 
and sketching knowledge levels more or less stayed the same from before and after the unit, around 
40% of the total participants gained better drafting ability, 45% of total students gained perspectival 
knowledge with only one claiming to have previously had no knowledge at all, and finally, in 
analogue rendering knowledge two students from each group moved up an experience level. When 
asked if, overall, the studio component had given them the tools to draw or increase their drawing 
capacity 40% of the 2011 class and 67% of the 2012 group agreed. Only one comment was made 
this being: i learnt a few [new] skills and have the confidence to try new methods. 
5.6.3 Post-experience hybridisation knowledge 
Questions pertaining to specific hybridisation knowledge had to be generalised due to its 
vast range, although they remained pertinent to the hybridisation activities presented in the unit, so 
the questionnaire asked for the participants to rate their current knowledge levels of the following 
hybridisation processes as defined and presented in the hybridisation portion of the unit. These 
processes were organised by their relevant classroom environment, and included: 
1. Tracing and scaling a hand-drawn plan in AutoCAD 
2. ‘Photoshopping’ photographs of an analogue model 
3. Combining analogue and digital drawings in Photoshop. 
Or studio activities including:  
4. Constructing an analogue model from printed CAD plans  
5. Tracing 3DsMAX Design model renders.   
Out of this range of techniques, the major difference in answers between both groups was 
that there were students from the 2012 group who claimed to have no knowledge of ‘Tracing and 
scaling a hand-drawn plan in AutoCAD’, and one participant from the 2011 group who claimed 
no knowledge of ‘Combining analogue and digital drawings in Photoshop’ and more in this group 
than the subsequent one claiming no knowledge of ‘Constructing an analogue model from printed 
CAD plans’. Both groups had high numbers of participants who claimed no knowledge of 
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technique ‘Tracing 3DsMAX Design model renders’, which is surprising since there had been a 
focus in both unit adaptations on the students tracing their printed 3D renders in the studio 
classroom, and this is something that would not take too much effort or skill to do at its basic level. 
The participants were also asked if they had been inspired to experiment with multi-media 
tools for design and presentation since undertaking the unit: only 18% of the combined number of 
participants from both groups answered in the negative. These participants were only from the 
2011 group. Specific comments given relating to how and in what form they have experimented 
in included: Combination of hand drafting/sketching in concept development carried through to 
CAD models; Yes, since I have used digital media for all of my design submission; and Wacom 
tablet from the first group More so by being confident enough to try; and Using a variety of 
different tools/techniques to create various visual representations is something I use quite often for 
my design projects now. 
Additionally, when asked if any of the hybridisation techniques taught had had an impact 
on their subsequent units in their degree that requires some sort of blending of analogue and digital 
visualisations, 80% of the 2011 group and 83% of the 2012 group answered in the affirmative. 
When asked for specific units and techniques, they responded with comments such as: Design units 
in concept development and presentation. Collaboration in mixed media and transferring from 
analogue (concept) to digital (final designs) and back to mixed digital & physical modelling 
(refinement & final design); Communication of ideas and presentation – design 3-7, construction, 
engineering units – ENB383, ENB274; Design units, digital techniques; Quick results by sketching 
basic form and then adding details on computer; I regularly trace over Photoshopped collages 
and CAD drawings to illustrate designed spaces; and Using a variety of different hybridisation 
tools/techniques (such as combining hand drawings with digital Photoshop layering; drawing over 
a sketch/model photo to create different perspectives, etc.) is something I use quite often for my 
design projects now.  
5.6.4 Summary of post-experience knowledge 
Understandably, the 2011 group of participants claimed to be more proficient in digital 
experience after their participation in the unit, and this could be largely due to the fact they are in 
a year higher than the 2012 group, however these results do not match those for the analogue 
counterpart, and similarly with hybridisation since few claim to have been inspired by the delivered 
hybridisation methods during Vis 2 to experiment with new processes. These participants then 
answered 63% in the affirmative when asked if Vis 2 inspired them to experiment with multi-
media tools for design purposes, then 72% for visualisation and presentation purposes 
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When asked if the unit had achieved its goal of imparting hybridisation of digital and 
analogue techniques, only one student responded in the negative, with another undecided, and only 
one of all participants was undecided as to whether the Vis 2 unit had helped them with their other 
units specifically, their Studio classes. This is an indication that, through methods taught while 
participating in the Vis 2 unit, they were able to construct knowledge which was applicable to other 
units of study. 
5.7 SPATIAL AWARENESS – (SPATIAL UNDERSTANDING/SPATIAL 
INTELLIGENCE) 
[L]andscape architects must become adept at imagining what was, seeing what is, and 
envisioning what might be when observing and analysing to understand a site. (Tasker, 
2011, p.330) 
Arguably one of the most important skills necessary for any designer working toward 3D 
form is spatial understanding and subsequent intelligence. Lack of this ability, especially for those 
designing with a landform, to conceive and understand their design form, will create significant 
issues. Students of Landscape Architecture have more of an obligation to have a strong spatial 
intelligence as they are not able to create prototype models they can use to ‘experience’ their design 
with. The questions relating to spatial awareness were crucial to the evidence that the conceptual 
framework used to build on their visualisation, observation and understanding skills, 
predominantly through the use of activities built on the humanism learning theory model. 
Spatial awareness-related questions were asked numerous times throughout the 
questionnaire and in varying terminology; however, they all were directed in order to extract a 
certain piece of information: whether their participation in the unit had provided or increased their 
spatial awareness. One question directed at understanding if and how digital 3D modelling has 
helped their understanding of landform outside of the unit either by contributing to their knowledge 
in subsequent unit or professional practice, 60% of students from the 2011 group and 50% of 
students from the 2012 group answered in the affirmative. Comments from a few students were 
that digital modelling gave them the Ability to quickly view at different angles, which is interesting 
nonetheless, however does not answer the specific comment. Another comment made in response 
to this question was more negative, as they said No because I didn't gain sufficient confidence in 
this during Viz2 and haven’t since had the opportunity to develop what I was introduced to, 
although I dearly want and need to! These responses were limited and off point, however when 
previously queried how hybridisation has specifically helped their skill level, and when asked if 
the software and digitally modelling techniques taught had helped their studies in subsequent units, 
they had mentioned in their comments that these aspects of the unit had all contributed to their 
construction unit (DEB510) which is conducted in their 2nd year of their degree. A question asked 
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near the end of the survey directly asked whether modelling (either digital or analogue) had a 
bearing on this particular unit, however the answer to this was inconclusive as 63% of all the 
participants responded with ‘not applicable’. 18% answered in the negative to this question, and 
the same for the affirmative and additional comments were made implying that Vis 2  helped to 
Visualise landform in both 3d and in plan and gave a leg up in the designing of pathways through 
that landform; and Explore, experiment & illustrate spatial designs. 
For the participants’ views on what mode of visualisation had the most influence on their 
spatial understanding and awareness, the students were asked to choose one from the following list 
of visualisation methods. These were: 
1. analogue hand-drawing  
2. physical model-making 
3. digital 3D model-making 
4. both digital photography and model-making 
5. both analogue and digital techniques in a linear approach 
6. both analogue and digital techniques in a cyclical approach. 
The majority, with 36% of the total participants, chose ‘digital 3D model-making’ as being 
most relevant, with equal participants from each year groups. ‘Physical model-making’ was the 
next favourable of the participants with 27% of the total respondents favouring the analogue 
modelling methods and seeing a similar spread of students over both groups again. 18% of 
participants favoured ‘both analogue and digital techniques in a cyclical approach’ with even 
numbers from both groups. And finally, ‘both digital photography and model-making’ and ‘both 
analogue and digital techniques in a linear approach’ had been chosen as their most influential 
process by one participant each from different study groups. 
As visualisation becomes an invaluable problem-solving tool for spatial issues, the 
question was posed as to the Vis 2 unit had any impact on their ability to solve spatial problems in 
the design process. The 2011 group answered collectively in the affirmative, however in the 2012 
group, 33% of participants disagreed there was any impact on their ability to problem-solve 
visualisation issues. One comment was made when prompted which was It taught me that there 
are ways to look at a space differently that will help solve the challenges. 
When asked whether or not creating 3D models using any method of visualisation has had 
an impact on their understanding and execution of Landscape Architectural design, 90% of 
students agreed, with only one students from the 2012 class disagreeing. One comment in response 
to this question, highlights that the modelling process Enables (and easily documents) greater 
spatial exploration and experimentation.  
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When asked whether the laboratory sessions and software taught/introduced had helped 
them with the design process, equal numbers of participants from both groups answered 
affirmatively with only 27% either undecided or disagreeing with this question, similarly when 
queried about the analogue portion of Vis 2 and its benefit to the learning of the design process, 
one participant strongly disagreed and another disagreed, with the rest making a positive 
assessment of this question. 
And finally, when asked if these digital tools have a direct influence on their design 
outcomes when used in the design process, 81% of the total participant group answered in the 
affirmative, with equal negative responses in both groups. Only two comments were made on how 
they influence their outcomes and these were: More experience and freedom of understanding 
abilities and constraint of digital and analogue techniques; and Enable greater interrogation of 
spatial designs. 
5.8 SUMMARY OF ASSESSMENT 
 The information provided from students gives valuable insights into teaching practices 
and student experiences. These have been distilled into bulleted items and categorised under 
general discoveries related to Landscape Architecture students, the Vis 2 curriculum and the 
difference in adaptations, and the pedagogy of visualisation. 
General assessment made about Landscape Architecture students indicate that: 
 just over half of each student cohort claims to have previous analogue visualisation 
experience before enrolling in their Bachelor’s degree – a systemic issue that the university 
will need to address.  
 the second cohort had more previous digital experience than the first – signifying the 
increase of digital natives in every subsequent generation of first year students. 
 more than half of the student cohort had previous basic hybridisation experience, which 
principally involved hand-drawing, then scanning images, which could be linked to their 
previous experience with digital craft. 
 they are collectively opposed to making or using analogue collage technique. 
 they generally find it difficult to perceive digital page sizes, which can be linked to a 
cognitive learning issue. 
 they often duplicate to learn, rather than apply demonstrations in their own idiosyncratic 
manner, something in which needs to be addressed in the Constructivist learning methods 
of demonstration. 
 they are most interested in CAD/CAM. 
General assessment of the Vis 2 unit curriculum indicates that: 
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 the class structure was poor and the contact time needed to be increased and lessons to be 
not as fast-paced.  
 the laboratory sessions and software taught/introduced had helped them with the design 
process, and these digital tools influence design outcomes. 
 the unit taught the hybridisation of digital and analogue techniques to a certain degree, 
however is unknown if it is the optimal model to follow, until further research. 
 CAD software demonstrated relates to the Landscape discipline, however students are 
significantly lacking in their ability to understand clearly the design implications. 
 The teaching of visualisation had a lasting impact but needs to be continued and reinforced 
throughout their degree. 
Comparisons made between the two curriculum adaptations indicates that: 
 the quality of student submissions increased from first to second cohort. This implies that 
increase in the activities that matched to more of the learning models, increased the 
learning potential for the student. 
 too many programs were demonstrated to the first cohort, however they did appreciate 
being shown and, in turn, have more confidence in independently approaching learning 
new ones. The second cohort was content with the amount of software, however they do 
not completely agree that the software gave them a greater ability to learn other CAD 
software independently. This would imply that the cognitive ability of a student is limited, 
and smaller, more detailed, steps of demonstration are necessary in order for them to retain 
and productively use constructed knowledge in the future. 
 both digital and physical model making is necessary part of visualisation and both had 
more of an impact on their understanding of space and scale from the first to the second 
cohort. Model making gives students a better understanding of spatial relationships, while 
facilitating their representation and transition between scales. This observation may act as 
proof that there is a lack of humanistic qualities in 3D CAD software used in 
landscape/landform digital design, and necessary changes are needed for an optimal CAD 
teaching tool. 
 there was an increased understanding of landscape and landform design from the first 
cohort to the second. This observation would imply that with an alignment of the three 
spheres of visualisation and relative learning theorems in both activity and assignment is 
beneficial for the learning of the landscape architecture discipline, landform spatial 
complexities and ultimately, the methods in which landscape practice is achieved. 
 there was an increase in the number of students who felt their creativity, landscape and 
landform and visualisation skill levels increased after learning hybridisation techniques 
from first to second cohort. Like the previous observation, this too may be connected to 
the alignment of learning theorems which empowered the students ‘imagination’, 
intellect’ and ‘sensory disposition’. 
 there was an increase in the number of students who believed the studio component had 
given them the tools to draw and increased their drawing capacity and confidence to try 
new methods from first to second cohort. With the increase in drawing, there will be 
stronger cognitive skills for the designer to draw from in the design process. 
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 the number of students who believed their spatial awareness increased after completing 
the unit decreased from the first to the second cohort. This observation is contrary to the 
previous one, implying that the students gained landscape and landform knowledge. This 
could be indicative of the survey respondent not understanding the question, or due to the 
low response rate given to form well-rounded, average-able data. Or alternatively, as there 
was not a designated site visit as part of their design process, the second cohort may have 
responded in the negative for this very reason. 
 the number of students who believed the unit affected their ability to problem-solve 
decreased from first to second cohort. Again, like the previous observation, this is in 
contradiction to the other observation, especially as problem-solving in design is linked to 
constructivist learning theory. The term ‘problem-solving’ may not have been explained 
well enough to the survey participants for them to answer judicially. Or like the previous, 
missing the human-site interaction as part of the design process was a damaging factor for 
their site problem solving ability. 
5.9 PERSONAL OBSERVATION 
The most obvious positive observation was in relation to the difference in submissions 
from the first adaptation to the second, finding a significant increase in quality of design and use 
of visualisation in the design process in the submissions produced by the majority of students, 
raising the bar the previous cohort had set. However, this is difficult to quantify since the 
assignment briefs, software taught and arrangements of activities were not identical. One method 
to gauge the student’s ability of visualisation would be to monitor their progress in a subsequent 
design studio where the brief calls for similar visualisation tools to be used for a new landscape 
site and brief.  
By cutting down the number of softwares demonstrated in response to students’ 
complaints during and after the first iteration, a higher amount and better quality of imparted digital 
knowledge was able to be absorbed by students, and hence they were able to produce a more 
developed submission product outcome. 
On top of understanding CAD softwares, students had difficulty appreciating PDF page 
sizing, which could be theoretically connected to the students general understating of scale and 
ability to build on their minds-eye visualisation of form. To the student, quite often the page area 
could not be related to its physical counterpart while it is displayed at a different scale on a screen. 
This inability to recognise the spatial conventions of a digital page size (even though students were 
encouraged to frequently test-print pages) often resulted in submissions with oversized text, or out 
of proportion images – an issue directly relating to student spatial intelligences. Novel 
demonstration methods used for laboratory activities may just be the vehicle to amend this issue. 
Real-time, locked 1:1 digital visualisations of assignment pages could offer the student instant 
visual feedback on their assignment presentation. This could also be a method in which permits 
the student to gauge and understand the scale of and proportioning of their own designed 3D 
models. Potential projection of 1:1 ‘walk-through’ visualisations or VR simulations may allow 
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them to fully comprehend their design implications while simultaneously accelerating their spatial 
intelligences.  
Regarding the computer software taught, although it has been observed over many years 
that the majority of students preferred the more objectively intuitive, user-friendly and accessible 
software such as Google SketchUp and Rhinoceros as opposed to AutoCAD and 3DsMAX Design, 
the need to demonstrate these more comprehensive CAD programmes to these future professionals 
early in their degree was a high priority. However, because these more complex software still lack 
operations specific to landscape design and landform modification specific to landscape design 
specifications, they serve to aid in the development of the students’ spatial intelligences, but not 
with their knowledge of ‘proper’ landscape design practice and conventions.  
 It was obvious that submissions from the second iteration which featured Google 
SketchUp heavily in the first submission, were graphically and in terms of design superior to those 
from the first iteration of the unit, but that was perhaps due to the simplistic nature of the software, 
and the fact that students had not gained knowledge of the more complex necessary professional 
softwares. Even though it was stressed to the students that the only way to learn these complex 
CAD softwares was to practice and achieve multiple and repetitive learning curves in their own 
time, they did not dedicate enough time in their schedule to do so. This observation might also be 
applied to other units in the Landscape Architecture curricula, querying whether they should have 
a CAD element that encourages the use of the software and techniques imparted in their own 
program. Giving assignment briefs in other synchronous units that call for CAD in particular uses 
and areas of design production would boost the importance of learning specific CAD processes for 
design and lead to deeper understanding and greater knowledge retention. 
 It was noticed also, especially when it comes to digital demonstration, that the personal 
style of the demonstrator is usually mimicked by the student, probably due to it being easier to 
follow instructions exactly than vary them according to their own personal appreciation and choice 
in aesthetics. Even when instructed to make their own variations, students usually stick to what is 
easier at the time, and only over time do they adapt the learnt techniques to fit their own aesthetic. 
This mimicry was not as evident in the analogue rendering activities due to the different mediums 
and methods chosen by each student. After analysing this observation, one reasoning for this effect 
could be that the demonstration method used for the laboratory activities is in fact a factor fuelling 
this problem. The demonstrative methods used, which are somewhat traditional in the sense, could 
be modified if the technology and time allocation permits. 
The balance between ‘spoon feeding’ demonstrations in and out of class and limiting the 
amount of technical guidance outside class activities, forcing them to rely on their own independent 
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research and learning, is a fine one. Regardless of taking either method of instruction, there are 
some students who will always struggle, especially when there is a digital aspect to the curriculum. 
In order to maximise laboratory time and potential, this unit needs to be closely integrated with the 
other units the students are doing at the same time and moreover, requires a more intensive structure 
such as ‘block teaching’, so the students can retain technical information. This often removes the 
need to re-teach certain aspects which are crucial but forgotten each week by the students with 
inadequate recall or those who choose not reinforce by repeating in their own time. 
 Finally, it was observed that when the introduction or discussion involved any sort of 
CAD/CAM, the students appeared more interested, especially in the development of refined and 
finalised 3D digital modelling, because this additional modelling process could give the student a 
tangible artefact. This confirmed the Author’s previous experience in managing the use of laser 
cutters and 3D powder printers and in various teaching roles involving these technologies. Upon 
analysis of this observation, one could argue that rapid prototyping ‘on site’ for each student may 
not only keep students engaged with learning and absorbing 3D CAD technology, but also in 
translating their understanding of digital spatial form to physical form as soon as they have 
developed the cognitive ability to create in the digital realm, while complementing the digital 
platform and providing a higher level of spatial understanding. 
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6 Chapter 6: Findings 
Significant findings from the assessment of both the curricula and subsequent student 
experiences were discovered and will be discussed and analysed in this chapter and the next 
(Chapter 7).  
6.1 FINDINGS FROM TESTING OF FRAMEWORK 
The following is a summary of the findings from this research, whereby the framework 
developed and used to create a curriculum that would develop a Landscape Architecture student’s 
spatial awareness when utilising CAD technologies, as well as independent learning and 
experimentation skills in the Landscape Architecture discipline was trialled, tested and analysed. 
Findings that correspond to the three categories of the framework which are Visualisation 
as a learning cycle, Visualisation as creative inquiry and Visualisation as conversation with site 
are outline below. Since the testing focussed on what impact such a framework would have on 
teaching the students the mechanisms of the discipline, and if it could indeed enhance their 
cognitive spatial aptitude and ability to generate spatially and design sound visualisations while 
utilising landscape-deficient 3D CAD resources in hybridised methods, the corresponding 
necessary cognitive elements of visualisation which are the imagination, intellect and sensory 
disposition (Koliji, 2010, p.35) need to be engaged in all facets of the visualisation/design process. 
Creating curricula surrounding this is the key to achieving all the learning goals for visualisation. 
Visualisation as a learning cycle  
From the extraction and assessment of the testing of the framework, it is clear that the 
intermediality of visualisation techniques in the second iteration assists in further developing 
designs by compelling the student to see design choices from different perspectives. The diversity 
and volume of techniques taught to a student has an effect that may be positive or negative, 
however what is clear is the necessity for hybridised visualisation to be worked on in multiple 
platforms in order to engage the students full cognitive learning and subsequent shaping of their 
imagination. The act of hybridisation builds on the notion that this form of teaching will lead the 
student to expert understanding and/or behaviours (Mehlenbacher, 2008, p.140).  
Hybrid processes introduced to the students in both iterations were not only developed to 
amend any shortcomings a digital platform would have in visualising landform, but also allowing 
for the development of a design ‘talk-back’ loop for the students to use to test, understand landform 
scale transformations and ultimately re-work their designs after discovering possible shortcomings 
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through hybrid methods, which were not perceived previously using a single method of 
visualisation. The processes hybridised techniques of the curricula that generated a Reflection in 
Action (Oxman, 2008), thus increasing the experimentation and heightened imagination skills of 
the student as suggested by Hood (Treib, 2008, p58).  
It was in the second iteration when hybrid processes were refined that the imparted 
hybridisation techniques impacted on the students subsequent design units and allowed more 
personalisation of digital tools/techniques by the student. 
Visualisation as creative inquiry  
The activities that aligned better with all facets of the conceptual framework branches as 
in the curricular iteration used for the 2012 cohort had improved outcomes, which not only 
manifested in higher quality of submission outcomes, but also generated greater independent 
learning for the students. It has been established through this curricula testing that the more intuitive 
modelling software allows for more exploration of technique and subsequently, an independent 
learning of the mechanisms of digital design. The student is able to construct knowledge outside 
of the activities learnt and subsequently apply them to their other units of study, whereby the 
student functions as a design researcher, as stated by Oxman (Oxman, 2004). 
The delivery and available resources used in the curricula also substantiates Mapson’s 
statement that blended learning is an integral part of imparting digital design knowledge (Mapson, 
2011, p.159) as the availability of resources on multiple platforms ranging from live 
demonstrations to e-learning resources encourages self-directional and self-paced external learning 
by allowing students to connect their learning styles with appropriate resources to enhance their 
cognitive abilities and fundamentally knowledge retention (Scribner & Anderson, 2005). 
Visualisation as conversation with site  
From Dahl’s standpoint that the teaching of visualisation is inseparable from the learning 
of design (Dahl, et al., 2001), the site-based projects become far more generative for the students’ 
visualisation understanding and design sense, which in turn, affects the understanding of CAD 
according to the students’ feedback as well, as suggested in Oxman (2004) and Norman (1994) 
(Norman, 1994; Oxman, 2004). Inherent qualities and external influences present during 
visualisation such as site environmental conditions, history and genius loci added to the students 
understanding of site visualisation and design. A site visit, which was one of the most significant 
activities for a student to increase their knowledge of spatial constraints and opportunities, gave 
students the visual and sensory understanding of site that is found to nurture a ‘conversation’ 
between designer and site.  
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It was also found in the assessment of the framework through curricula testing that an 
increase of 3D modelling techniques taught, specifically digital 3D modelling, had an impact on 
the students’ understanding of space and scale which resonates with Iordanova’s statement that the 
early introduction to 3D modelling is proven to be positive in the students’ learning and 
understanding of site design and spatial intelligence (Iordanova, 2007). 
6.2 FINDINGS FROM OBSERVATION AND ASSESSMENT 
The following summarises the findings from observation during and after the framework 
was tested through both iterations of the curriculum: 
 The second iteration produced better results in submissions than the first, which indicated 
that the organisation of activities within the pedagogical framework had been better 
aligned to produce better results. 
 Students respond better to being introduced to less software in one semester of learning, 
which suggests that there is only so much knowledge a student can retain during a 
particular course of study. 
 Students have trouble understanding “scale” both before and during their formative years 
of learning the discipline, which confirms that their cognitive spatial understanding takes 
time to develop and does not fully form until significant study has been completed.  
 Students prefer learning easier, more intuitive softwares, and can generate quality 
visualisation, which may, however, not be technically sound. This suggests that the easier 
a CAD program is, the more include a student will use or un-intentionally misuse it, which 
is something that needs to be discouraged.  
 Students will tend to mimic the style of the instructor because it is easier to copy steps 
exactly than create their own, causing students to limit their scope of learning. 
 Too much or too little information and instruction may cause problems for student 
learning. A balance is needed: however there are no current guidelines for this. 
 Students prefer to use more the interesting generative techniques, such as CAD/CAM, as 
part of their design process, probably because of the novelty value rather than considered 
appreciation. 
 the hybridised techniques taught were negatively affected by the separation of learning 
environments. In order to rectify this, the teaching environments used for a hybridisation 
curriculum must be aligned with the process of hybrid visualisation methods, not only for 
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the facilitation of hybrid processes themselves, but also for students to better learn the 
complex spatio-temporal characteristics of landscape design. This reinforces the statement 
outlined by Dave (Dave & Danahy, 2000) that teaching environment directly influences 
the teaching of visualisation as well as Dorta’s declaration, that in order to enrich ideation 
of design and facilitate hybrid visualisation design processes, a hybrid learning 
environment is necessary (Dorta, et al., 2008). 
6.3 DELIMITATIONS AND LIMITATIONS 
As this unit was one branch of four disciplines within the School of Design, QUT, the 
course unit structure was, to the detriment of this research, sacrosanct in order to keep a steady 
synchronicity with the other design disciplines. This meant the outcomes had been set before the 
knowledge gap was established and had a direct impact on the formation of the curriculum – the 
framework had to conform to the unit structure and vice versa. In addition to this, the unavailability 
of suitable teaching resources and environments for a hybrid visualisation unit also had a negative 
effect. 
Many limitations and constraints arose whilst both developing and delivering the content 
however; four had been identified before the initiation of the first unit adaptation. These included 
environmental constraints, student limitations, time restrictions and resource constraints. 
Environmental constraints involved class structure and demonstrational equipment available, 
student limitations were made by the students’ varied level of knowledge of visualisation before 
undertaking the unit, time restrictions arose due to the set timetabling designed by the School and 
constraints on resources included those of physical, technological and staff resources. These 
constraints undeniably inhibited student learning, however, as in most academic institutions, these 
are unavoidable.  
Limitations and difficulties that may arise whilst devising the curriculum were minimised 
by assuming there would be a variation of student experience level and taking their year level and 
generalised skill level into account when balancing the difficulty of each activity. This resolved 
most of the predictable issues, but there is never any way of guaranteeing that every student will 
be able to keep up with the pace of the unit and so, by targeting a middle range of mixed-experience 
level students, we attempted to guarantee the majority of students’ quality of learning. 
From the first course to the next, there had to be a change in the format of delivery (out of 
the Author’s control), which meant that the studio classes and introductory lectures had to be cut 
down or re-formatted into slide shows with notes that students could peruse in their own time. The 
other negative aspect that came from the change was that even though with written descriptions of 
studio activities and an additional short demonstration from the lecturer to the tutor before the 
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beginning of class, there was a level of misunderstanding and certain activities were completed 
differently or modified from the original intended outcome. The necessity to modify the curriculum 
to accommodate slight variations was necessary to overcome any confusion experienced by the 
students. The re-organisation of tutorial activities had to be performed due to the split in classes 
with some beginning with a studio class and others with a laboratory class. Even with the reduced 
content delivered, the students still felt that it was significantly high, especially in regard to the 
amount of different software. 
The change from the first iteration, when teaching was spread over two days of teaching, 
to the second iteration when all classes were held on the same day, resulted in an unfortunate, but 
thought-provoking, disconnection between the actual creator of the curriculum and the delivery of 
the studio class activities, since accommodation problems meant that it was the two tutors rather 
than the curriculum designer who were in charge of leading the class in the analogue activities. 
Despite efforts to ameliorate this, there were many activity failures and confusion regarding their 
role in the hybridisation process.   
It is not absolutely certain as to whether the curriculum changes made to the first iteration 
of the curriculum affected the outcome of the second iteration, as the new batch of students may 
have been different in their collegiality, or in their use of social media, compared with the previous 
class. What is certain is that engaging with imagination has to be at the heart of visualisation and 
this is not an easy aspect to teach: it is challenging to impart directly, and the skills and experience 
of the teacher are crucial. In the same way, the efficacy of curricula derived from the visualisation 
framework presented in this thesis are always going to depend on their creators and their individual, 
personal experience and understanding of the discipline. 
Finally, in reflection to the limited research techniques utilised in this study, the following 
tasks would have been added to the methodology in order to have established a greater value 
research. These would have included: 
 Recorded interviews of students immediately after the completion. 
 Implementation of an exam in order to test the students on their knowledge 
immediately after the completion, with another taken at a later stage in their 
Bachelor’s degree. 
 Recorded interviews with subsequent teachers who had both cohorts in order to 
determine their opinions of the skill levels and competencies of the two sets of students 
and to discover any differences they found between them in relation to their 
performance in design units. 
 A third curriculum adaptation devised, run and tested using a quantitative evidence-
based re-adjustment of the unit structure. 
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7Chapter 7:  Summary and Discussion 
7.1 SUMMARY OF FINDINGS 
The following summarises the overarching findings of this study: 
 
Overarching findings of the research indicate that: 
 Learning environments significantly affect the teaching of visualisation, particularly 
hybridisation of digital and analogue techniques 
 Visualisation curricula should revolve around all modes of techniques with a focus on 
hybridisation and digital 3D digital and physical model-making. 
 Visualisation curricula involve the teaching of both technique and design and cannot be 
taught except by working with both topics in conjunction. 
 Using this devised conceptual framework for a visualisation curriculum is beneficial if the 
activities and assignments are aligned to accommodate all spheres of visualisation. The 
alignment of all three significant learning theorem models particularly benefits the student 
of Landscape Architecture 
General findings on the pedagogy of visualisation used for testing indicate that: 
 The tutor’s teaching proficiency may determine student approval rating and may have a 
considerable impact on the success of the curriculum. 
 Laboratory resources are utilised more than analogue counterparts, even though they are 
less suitable for landscape design. 
 Economic model making methods encourage students to utilise in visualisation – assisting 
in their design process and adding to the richness of a final design. 
 Google SketchUp freeware is widely known and preferred by novice CAD users and 
designers, which helps in the production of effective visualisations. 
 AutoCAD, Photoshop and InDesign are also intuitive softwares preferred by students. 
 CAD is utilised by the students throughout their degree and no design studio unit could be 
completed without at least basic CAD knowledge. 
 More contact time is necessary for a visualisation unit, or failing that, fewer varieties 
software. 
 There is a need to continue the students’ digital visualisation learning throughout their 
degree in order to prevent them to resorting to a more superficial digital visualisation tools 
such as Photoshop.  
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 Any method of model making (digital, analogue or hybridised) impacts the students’ 
understanding and execution of Landscape Architectural design. 
 Hybridisation helps both in the design process and in the teaching of landscape design. 
 Site visits benefit Landscape Architecture visualisation, landform understanding, design 
praxis and design outcome. 
 Tablet technology is the optimal tool for hybridised visualisation design processes. 
7.2 IMPLICATIONS FOR VISUALISATION EDUCATION 
Currently at QUT and at other leading universities across the nation, there are no specific 
entrance requirements for design disciplines in tertiary education, which is the main reason for 
many students’ poor or non-existent entry level visualisation skills. It also makes it impossible for 
teachers to have any idea of a cohort's skill levels before the course begins. Without requiring 
design-related pre-requisites for students applying to study the School of Design Bachelor’s 
degree, the early undergraduate visualisation units are forced to accommodate highly variable 
levels of students’ expectations as well as making it very difficult to create a tailored curriculum 
program for each year. A solution could be to stream inexperienced students into bridging units 
before they were allowed to undertake core visualisation units. 
 From the responses given in the questionnaire and throughout the teaching period, 
relatively few students had previously undertaken any form of analogue visualisation training, 
which means many began to pursue a design career before learning how to visualise. Without a 
grounding in visualisation, students would have a low level of skill and may have the added 
pressure of a steep learning curve when required to complete visualisation exercises in any of their 
units. Quite often this is the reason for high attrition rates after the first year at university in a design 
discipline. It may be beneficial for the previously analogue-focussed Vis 1 to spend time on the 
development of drafting techniques such as perspectival and axonometric visualisations, in order 
to develop the student’s spatial understanding before transitioning this knowledge to the digital 
counterpart in Vis 2. This said, the hybridisation technique imparted to the participants had 
increased their skills in landscape design and visualisation during the relatively short period they 
were exposed to it. 
 Another issue observed both before and during the teaching semesters was the extremely 
difficult task of getting the students interested and working in the studio workshops. The students 
either did not bring adequate analogue mediums to use with them, or had not printed off their digital 
products for hybridisation. This confirms that the class structure of both iterations (the use of two 
separate teaching environments) posed challenges for the success of the unit and had a detrimental 
effect on the students learning of hybridisation. One remedy may be to have resources for studio 
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activities provided to the students and also to have both digital and analogue portions in a single 
space to reduce time wasted moving between classrooms. This may have also been a reason for 
the students’ mixed responses when asked about what hybridisation techniques they retained after 
completing the unit, and poses the question as to whether they may feel as though it is less arduous 
to rely purely on one mode rather than producing multiple and highly hybridised visualisations. 
Nevertheless, when they commented on their experimentation since having completed the unit, 
they pointed out that they have used hybridisation techniques in other units and one student had 
even begun to employ digital hybridised technology interfaces (e.g. digital tablet).  
 The most problematic teaching mode, according to both student cohorts was the 
laboratory classes. These were deemed to be too fast-paced, with insufficient time dedicated to the 
learning of the software itself which in practice was exacerbated by the inadequacies of the 
technology themselves. As it appears in the results of this study, hybridisation of modes shows 
encouraging positive outcomes for the teaching of Landscape Architecture and all that it 
encompasses, although the modification of available 3D modelling software to align better with 
the Landscape discipline is necessary. Even a complete re-design or invention of a suitable digital 
teaching tool and/or method may be the key to unlocking the potential future of Landscape 
Architecture pedagogy. 
 Aside from these software shortcomings, what had benefitted these laboratory classes 
the most were the computer laboratory tutorial guides which were stated in the questionnaire to be 
the most valuable resource available. This is understandable, since the guides were customised to 
outline the activity step-by-step showing the appropriate product to be generated. Even though 
there are other resources available, undergraduate students found it difficult to apply other – non-
curriculum – resources, such as auxiliary instructional videos accessed from the World Wide Web, 
to the specific activity as required. The issues that arise from providing the students with tailored 
guides include the great amount of effort and time to develop them, and the fact that the guides 
required updating every time there is an upgrade in the software provided to the students. In 
addition, the students follow them so closely that they gain no experience with experimenting with 
their own personalised methods.  
 With or without the benefit of comprehensive software guides, and as expected before 
developing the curriculum, the most popular software supplied to the students was the one which 
was the most intuitive. After the first iteration of the unit had been completed, there was immense 
pressure from both the university and the students themselves to integrate Google SketchUp as a 
necessary focus early in the semester, predominantly to give the students a bridging modelling 
process to reassure them that 3D-modelling CAD software need not be viewed with trepidation. 
Responses from both cohorts suggested reducing the number of softwares taught, which points to 
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the desirability of extending the digital portion over multiple units. However, with the timetabling 
restraints from other core units, finding the opportunity to do this is compromised from the 
beginning. The only solution is to integrate these visualisation units into other core design units, 
which requires lecturers to work closely together.  Despite these challenges, both groups generally 
believed that the software and the 3D modelling techniques taught during both iterations had an 
impact on their designing, on their success in subsequent units for their degree and on their general 
understanding of the Landscape Architecture discipline. 
 Among the various teaching modes (studio, laboratory and site visit), it was the site visit 
that benefited the participants the most. It has been observed from experience in both learning and 
teaching Landscape Architecture units that visiting the actual project site is imperative in order to 
understand the human-environment spatial relationships, no matter how much visual information 
of the location is obtained and studied. The reason for removing the site visit from the second 
iteration was primarily due to the class schedule, within which both double classes were held on 
the same day and at the same time. For the safety of the students and the extremely complicated 
logistics to make it work, the students were required to visit the site in their own time. According 
to the 2012 group participants, this was invaluable to their design practices.  
7.3 RELEVANCE OF FINDINGS 
The results of this study are useful for tertiary education pedagogy within visualisation 
curricula for undergraduate Landscape Architecture and allied disciplines. This is noteworthy 
because accounts of Landscape Architecture program curricula worldwide are rare, as was 
discovered whilst researching and reviewing the pertinent literature for this research. At the same 
time, the relevance these findings has on the principal goal of this research, can be expressed as a 
set of recommendations for the ideal curriculum and delivery of an undergraduate Landscape 
Architecture hybridised visual representation class. Together, these suggestions may facilitate 
student’s spatial awareness, independent learning and experimentation skills in the future. The 
following reveals the basic guidelines for academics wishing either to independently assess the 
curriculum outlines provided or to build on this research further. These guides suggested have built 
on the Scribner outline for imparting spatial understanding in design visualisation (Scribner & 
Anderson, 2005, p.56) and on David’s list of requirements for curricula (David, et al., 2009) that 
was highlighted in the literature review, to become more appropriate for the Landscape discipline. 
This new set of procedures will require the curriculum builder/researcher to: 
 Introduce a Visualisation unit in the formative year of the undergraduate’s degree 
which was suggested in previous literature (Demao & Saltzberg, 1992; Nwoke, 1993; 
Sheil, 2008). 
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 Base the main teachings of techniques on landform foundations that are attached to 
physical sites, thus creating an agency over site through ‘spatial intelligence’ 
(D'Souza, 2009; Scribner & Anderson, 2005; Van Schaik, 2008) which will not only 
instigate student experience through evidence-based practice, but also create a 
‘conversation’ between site and designer (Adler, 1991, p.148; Henderson, 1990). 
 Utilise CAD software that has landform capabilities and may facilitate hybridisation 
with potential use for large scale landscape design. 
 Utilise resources that cover the six pertinent student learning styles as outlined in 
French’s research (French, et al., 1981) while addressing modality learning styles 
(Scribner & Anderson, 2005). 
 Instil Practice-Led learning, research and enquiry skills through the curriculum in 
order to teach students how to find and apply knowledge, which has been previously 
discussed by Oxman (Oxman, 2004). 
 Integrate cutting edge forms of visualisation (which may include audio/visual 
components) which will employ the use of CAD/CAM and Tangible User Interfaces 
(such as tablet/screen/projector hybrids) as teaching of hybridised visualisation 
techniques is dependent on the hybridised learning environment (Dorta, et al., 2008). 
The various modes of visualisation ‘intermediality’ should be considered as they offer 
significant benefits (Couchot, 2002). 
 Demonstrate innovative methods of design to the students in a manner that will nurture 
the student to become a design researcher (Oxman, 2004). 
 Utilised blended and e-learning delivery strategies as suggested in Mapson (2011) 
(Mapson, 2011, p.159) and Scribner (Scribner & Anderson, 2005, p.56). 
 Acknowledge that most students will begin the unit with little to no skill in 
visualisation and accommodate this by creating a balance of difficulty in activities. 
 Acknowledge any previous knowledge of the student and reflect this in the curricular 
activities as prescribed by David (2009) (David, et al., 2009) while also selecting 
activities/techniques for their contribution to the students’ development of discipline 
expertise and current professional practice methods.  
 Set student projects that build on one project to the next – connecting summative 
assignments through formative activities and design project goals. 
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From the participant’s responses, although hybridisation may not have been initially 
thought of as a process of design or product of such, it was clear that, since completing the Vis 2 
unit and learning its variety of methodologies, the participants appreciate the usefulness of 
hybridisation and have applied it to benefit the rest of their degree. Therefore, this study has also 
led to an understanding of the importance of integrating the teaching of digital technologies 
alongside analogue techniques to produce better qualities of learning and outcomes in the 
Landscape Architecture discipline in undergraduate degrees.  
7.4 AVENUES FOR FURTHER RESEARCH 
This first-hand account of students’ learning experience will not only enhance the 
knowledge of teaching of visualisation particularly in curriculum design, but could provide the 
basis for systemic changes at tertiary institutions. The activities, tools, software and pedagogical 
methodologies tested over the two adaptations of the Vis 2 unit were (overall) successful, as 
evidenced by the student’s products and personal perceptions elucidated by the questionnaire. 
However, drastic changes would be necessary at the university level to achieve a fully integrated 
and seamless approach to teaching the hybridisation of analogue and digital methods of 
visualisation. These should begin with the restructure of Design School learning spaces in order to 
create a hybrid space teaching environment where the studio and laboratory merges as one, 
introducing CAD/CAM ‘rapid prototyping’ as part of the student outputs, followed by the 
integration of landscape-focussed digital software, and the acquiring and supplying in these spaces 
of the latest technological equipment and software conducive to the marrying of digital and 
analogue processes. In addition to this, the availability of better-qualified tutoring staff is also 
pivotal to the students’ positive understanding of the technical units being delivered. 
However, if these changes could not be made, recommendations regarding the curriculum 
framework and structure are as followed: 
 If possible, always hold the studio portion first. 
 Make absolutely sure tutors understand the activity task, eliminating any 
ambiguity and clearing up any confusion they may have.  
 Lecture/seminar components are an important element to teaching of design, 
however these need to become more hands on and student-inclusive to keep the 
attention of the audience (Brown, et al., 1994, p.157).  
 When creating step-by-step guides, devise a method, such as an interchangeable 
template, that could adapt easily with the constant change in software interfaces. 
Future testing of the provided pedagogical framework and Vis 2 curricula might advance 
the education and the design discipline by:  
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1. Furthering the understanding of the Landscape Architecture students’ spatial 
intelligences. 
2. Furthering the understanding of the effects of ‘blended learning’ in landscape 
visualisation pedagogy. 
3. Furthering the understanding of the effects the classroom environment has on the 
student and their understanding of the design processes. 
4. Generating better landscape designers, while providing opportunities for 
undergraduate students to seek work experience earlier in their degree. 
In addition, this research revealed a few questions regarding the development and delivery 
of visualisation units that will be useful for any pedagogical enhancement in the future, including: 
 How can we accommodate technological changes and advancements in teaching spaces, 
methods of delivery and upgrades of Computer-Aided Design (CAD) software? 
  How could we enhance the students’ creativity and research skills through activities that 
also hold their sustained interest? 
 What are the actions, both physically and cognitively, of the student participating in such 
activities and how can each demonstration method affect these actions? 
 If we do away with the current teaching methods which have been a top-down approach 
to the advances in technology, what would a Landscape Architecture-focussed digital 
teaching software and/or tool by which students of the discipline learn the complexities of 
landscape design be like, if created from what we know is necessary for its pedagogy? 
The above questions merit attention, and it is hoped that further research into, and 
development of,  hybridised curricula using the rapidly-developing new technologies will result 
in a new generation of graduates capable of substantial and significant enhancement of our ever-
changing environment in the future. 
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Appendices 
Appendix A 
Vis 2 Curriculum Outline – 2011 
The following table is a snapshot of the activities that were conducted through the 
semester, with the activities linked directly to hybridisation underlined. 
Table 7-1 Curriculum Outline – 2011 
Submission 1 – ‘Project’             Time frame: 4 weeks 
 
Week 1: Drafting, Drawing, 
LANDart 
 
 
Week 2: Model Making, LANDart 
Contours 
 
 
Week 3: CAD/CAM, Modelling, 
Perspectives Techniques 
 
Lab: 
1.1 Objects 2D LOGO – AutoCAD 
 
1.2 Lineweight, Layers and 
Layouts ‐ AutoCAD 
 
Studio: 
1.3 Drafting Etiquette – Plan, 
Section and Perspective 
 
1.4 Drawing Techniques – The 
Void 
 
Lecture:  
Topography, LANDart 
 
Homework:  
To finalise any unfinished activity 
and to have their contour plan 
digitally scanned and have ready 
for the next class. 
Lab: 
2.1 2D to 3D 
 
2.2 3D Terrain Mappings 
 
Studio: 
2.3 Model making – card contour 
model 
 
2.4 Photography – Views, 
perspectives and macro setting 
 
Homework:  
To finalise any unfinished activity 
and to make sure they had printed 
their model photographs onto 
A4/A3 sheets to bring to the next 
class. 
Lab: 
3.1 Setting up CAM – Laser cutting 
 
3.2 Laser Cutting Demonstration 
 
Studio: 
3.3 Perspective Techniques 
 
3.4 Drafted Perspective Techniques 
 
Lecture:  
De-constructing the perspective 
 
Homework:  
Finish all the activities and finalise 
their assignment sheets for 
submission. 
 
 
Submission 2 – ‘Design’             Time frame: 5 weeks 
 
Week 5: Hybridisation 
 
 
Week 6: Detailing, 
Rendering and Layering 
 
 
Week 8: Transformations 
and 3D to 2D 
 
 
Week 9: Loose Ends and 
Layouts 
 
Lab: 
5.1 Primitive forms  – 
transformation 
 
5.2 Extended forms  –  
addition 
 
Studio: 
5.3 Digital to Analogue 
 
5.4 Perspective to 
Documentation/ Design 
Development 
 
Lecture:  
Hybridisation 
Lab: 
6.1 Render in Photoshop ‐ 
plan rendering 
 
6.2 Site model rendering 
with BITMAP material. 
 
Studio: 
6.3 Drawing Techniques – 
Detail 
 
6.4 Drawing Techniques – 
Layering 
 
Lecture:  
Detailing and Layering 
Lab: 
8.1 Transformation 
NURBS and Materials 
 
8.2 3D to 2D 
 
Studio: 
8.3 Diagramming 
landscape plan 
 
8.4 Metamorphosing: 
photocopying – Re-
assemble 
 
Lecture:  
Lab: 
9.1 Section model and 
new contour plan – 
AutoCAD 
 
9.2 Laboratory time 
 
Studio: 
9.3 Vegetation and People 
 
9.4 Assignment final 
touches 
 
Lecture:  
Organic Elements 
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Homework:  
To have digitally traced 
their new plan in 
AutoCAD using the 
techniques taught in 
Week 2. Contour lines 
were to be lifted to create 
a wireframe 3D model 
ready for the next class. 
Also asked to bring to the 
next class a photocopy 
enlarged by 200% of 
their hand-drawn plan 
and section. 
 
Homework:  
To finalise any unfinished 
activity. 
Diagramming and Re-
designing 
Homework:  
To finalise any unfinished 
activity, to transfer their 
re-modelled plan back to 
a perspective and to have 
their plan and renders 
printed for the next class. 
 
Homework:  
Finish all the activities 
and finalise their 
assignment sheets for 
submission. 
 
 
Submission 3 – ‘Portfolio’             Time frame: 4 weeks 
 
Week 10: Site Visit and 
Research 
 
 
Week 11: Composition 
and Diagramming 
 
 
Week 12: Photoshop, 
Design Development and 
Planning 
 
 
Week 13: Formative 
Feedback Week 
 
Studio: 
10.3 Site visit – 
Photographing, Site 
Analysis 
 
10.4 Genius loci 
 
Homework:  
To finalise any 
unfinished activity and to 
have a working plan 
generated in AutoCAD 
for the next class. 
 
Lab: 
11.1 Exploded Diagram ‐ 
Flatten Model Vector 
Form 
 
11.2 Panorama – 
Photoshop 
 
Studio: 
11.3 Structuring 
Composition 
 
11.4 Competition Panel 
Examples 
 
Lecture:  
Composition and Layout 
Examples 
 
Homework:  
To begin all activities 
necessary for the 
submission. 
Lab: 
12.1 ‘Post-Render’ 
 
12.2 ‘Free Imposition’ 
 
Studio: 
12.3 Planning and Process 
 
12.4 Feedback 
 
Homework:  
To begin all activities 
necessary for the 
submission 
Lab: 
13.1 PDF Modification 
and Zipping 
 
13.2 Uploading to 
Blackboard and QUT 
student WIKI 
  
Studio: 
13.3 Pin‐Up Critique
  
13.4 Feedback 
 
Homework:  
To finalise their panels for 
submission 
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Appendix B 
Vis 2 Curriculum Outline – 2012 
The following table is a snapshot of the activities that were conducted through the 
semester, with the activities linked directly to hybridisation underlined. 
Table 7-2 Curriculum Outline – 2012 
Submission 1 – ‘Project’             Time frame: 4 weeks 
 
Week 1: Layouts, Analysis and 
Analogue Modelling  
 
Week 2: 2D to 3D, Model making 
and perspectives 
 
 
Week 3: Modifying Photographs, 
Colour Palette, Collage/Rendering 
Techniques 
Lab: 
1.1 Drawing 2D Lines – AutoCAD 
 
1.2 Lineweight, Layers and 
Layouts ‐ AutoCAD 
 
Studio: 
1.a Artwork Terrain – Analysis 
 
1.b Physical 
Modelling/Photography 
 
Homework:  
To finalise any unfinished activity 
and to scan their artwork analysis 
and to print their model 
photographs to be used in the next 
class. 
Lab: 
2.1 Tracing 2D images 
 
2.2 2D to 3D – Terraining 
 
Studio: 
2.a Manual Perspective/Rendering 
Techniques 
 
2.b Drafting Techniques 
 
Homework:  
To finalise any unfinished activity.  
Lab: 
3.1 Modifying Photographs / Final 
touches 
 
3.2 Modifying Renders / Colour 
Modification 
 
Studio: 
3.a Collage/Photomontage 
 
3.b Drawing/Rendering Techniques 
 
Homework:  
Finish all the activities and finalise 
their assignment sheets for 
submission. 
 
Submission 2 – ‘Design’             Time frame: 5 weeks  
 
Week 5: Design and 
Contours 
 
 
Week 6: Model making / 
Contours 
 
 
Week 7: Parametric 
Design 
 
 
Week 8: Model 
transformations and 
rendering 
Lab: 
5.1 Contours – Site 2D to 
3D 
 
5.2 3D Terraining 
Mapping 
 
Studio: 
5.a Design in Perspective 
/ Collage 
 
5.b Perspective to 
Documentation 
 
Homework:  
To finalise any 
unfinished activity and to 
scan their plan for the 
next class. 
Lab: 
6.1 Tracing Plan – 
AutoCAD 
 
6.2 Render in Photoshop 
– Plan Rendering 
 
Studio: 
6.a Contour Plan Model 
Making 
 
6.b Photograph model 
 
Homework:  
To finalise any unfinished 
activity and to have their 
model photographs 
printed. 
Lab: 
7.1 Photoshop Render 
Continued then Drawn 
Plan to Terrain 
 
7.2 Model Creation – 3Ds 
MAX Design Primitive 
Forms 
 
Studio: 
7.a Perspective from 
Photography 
 
7.b Perspective 
Techniques 
 
Homework:  
To finalise any unfinished 
activity and were asked to 
bring to the next class a 
photocopy enlarged by 
400% of their hand-drawn 
plan. 
Lab: 
8.1 Primitive forms/ 
Extended Forms – 3Ds 
MAX Design contd. 
 
8.2 Additions / 
Transformations 
 
Studio: 
8.a Plan Rendering – 
Detail and Colour 
 
8.b Layout Presentation – 
Planning and Process 
 
Homework:  
Finish all the activities 
and finalise their 
assignment sheets for 
submission. 
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Submission 3 – ‘Portfolio’             Time frame: 6 weeks (continuation from Submission 2) 
 
Week 9: 
Transformations, 
Hybridizations and 
design development 
 
Week 10: Digital 
Rendering and landscape 
elements 
 
 
Week 11: Flattening and 
Diagrammatic 
visualisations 
 
 
Week 12: Plan Re-
development, 
representation and 
analysis 
Lab: 
9.1 Transformation –
NURBS 
 
9.2 Materials and 
Renders 
 
Studio: 
9.a Digital to Analogue – 
3D Model Rendering – 
Hybridisation 
 
9.b Digital to Analogue – 
Design Development – 
Model Analogue 
Transformation 
 
Homework:  
To finalise any 
unfinished activity and to 
have their design 
development 
render/hand-drawn 
hybrid imaged scanned 
for the next class. 
Lab: 
10.1 Shadow Map Render 
– Plan – 3Ds MAX Design 
 
10.2 Digital Manual 
Rendering – Photoshop 
 
Studio: 
10.a Continued Week 9: 
Hybridisation and Model 
Analogue 
 
10.b Vegetation and 
People 
 
Homework:  
To finalise any unfinished 
activity and to have their 
perspectival render 
images and printed 3D 
model in plan view 
printed for the next class. 
Lab: 
11.1 3D to 2D 
 
11.2 Plan Re‐
Development 
 
Studio: 
11.a (Beginning of) 
Hybridisation 
 
11.b Diagramming to 
Communicate 
 
Homework:  
To finalise any unfinished 
activity. 
Lab: 
12.1 Part 1 Plan Re‐
Development – 
Continuation – Illustrator 
and Photoshop 
 
12.1 Part 2 Perspective 
Hybridisation – 
Photoshop 
 
12.2 ‘Post Render’ and 
‘Free Imposition’ 
 
Studio: 
12.a Part 1 Diagramming 
to Communicate – 
Continuation 
  
12.a Part 2 Diagramming 
to Communicate – Plan 
Analysis 
 
12.b Layout 
 
Homework:  
To finalise any unfinished 
activity. 
    
Week 13: Formative 
Feedback Week 
Lab: 
13.1 PDF Modification 
and Zipping 
 
13.2 Uploading to 
Blackboard and WIKI   
 
Studio: 
13.a Pin-Up Critique 
 
13.b Feedback 
 
Homework:  
To finalise their panels for 
submission. 
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Appendix C 
Post Unit Reflection Questionnaire 
Questionnaire for Vis 2, 2011 and 2012 students:  
GENERAL INFORMATION: 
Q1: What’s your age? 
Q2: What degree are you undertaking? 
Q3: What current year level are you in? 
Q4: Have you had any general previous art or graphic design tuition/experience (high school, TAFE, 
university etc.) before undertaking the DEB203 Visualisation 2 unit.  
No 
Yes 
If yes, please specify: 
 
 
PREVIOUS EXPERIENCE – Digital: 
Q5: Before undertaking Vis 2, did you have any previous general computer experience? Is so what 
level would you have been? Please choose one. 
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge
 
 
 
 
Q6: Before undertaking DEB203 Visualisation 2, how would you rate your previous digital expertise 
in the categories listed: 
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge  
3D modelling – digital 
Drawing – digital 
Drafting – digital 
Perspectival drawing – digital 
Rendering– digital 
 
 
Q7:  Before undertaking Vis 2, had you used any Computer Aided Design/Drafting (CAD) software. 
If so, what programs and what level would you rate your knowledge of each:  
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge  
Google SketchUp 
AutoCAD 
Revit 
ArchiCAD 
3D Studio Max 
Rhinoceros 
Python 
Other: 
 
 
Q8:  Before undertaking Vis 2, had you used any graphic design/layout software. If so, what programs 
and what level would you rate your knowledge of each:  
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge  
Photoshop 
Illustrator 
InDesign 
CorelDraw 
Other: 
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Q9:  Before undertaking Vis 2, had you had any previous 3D digital modelling tuition/experience 
(high school, TAFE, university etc.). If so, could you give an example of the software and technique 
used and/or taught to you? 
No 
Yes 
If Yes, please provide an example: 
 
 
PREVIOUS EXPERIENCE – Analogue: 
Q10: Before undertaking Vis 2, how would you rate your previous studio (analogue) expertise in the 
categories listed: 
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge  
Model making  
Drawing 
Technical Drafting  
Perspectival drawing 
Rendering 
 
 
Q11:  Have you had any previous analogue technical drawing (design & technology) 
tuition/experience (high school, TAFE, university etc.). If so, could you give an example of your most 
common technical drawing/drafting technique used and/or taught to you: 
No 
Yes 
If Yes, please provide an example: 
 
 
PREVIOUS EXPERIENCE – Hybridisation Confidence: 
Q12:  Before undertaking Vis 2, my ‘hybridisation creativity’ knowledge levels (level of experience 
mixing digital and analogue techniques) were: 
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge  
 
 
PREVIOUS EXPERIENCE – Hybridisation: 
Q13:  Have you had any previous experience in combining analogue and digital drawing/drafting 
techniques. If so, could you give an example of your most common hybridisation technique used 
and/or taught to you: 
No 
Yes 
If Yes, please provide an example: 
 
 
EXPERIENCE DURING VIS 2 – Digital: 
Q14:  Out of the following statements, please rate what you feel the digital portion of Vis 2 
provided/helped you with? (Please rate all.) 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree
An introduction of a variety of different digital visualisation tools/techniques 
An understanding of how the digital tools/techniques can be used to visualise spaces 
An understanding of how the digital tools/techniques can be used in the design process 
An understanding of the landscape Architecture discipline 
How to use the different digital tools/techniques to communicate my design expression of the spaces I 
create 
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Q15: Reflecting on digital drafting/drawing in Vis 2: 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree
I feel the digital drawing & drafting exercise/s helped me express different qualities of line, texture, 
form, shadow, etc. 
I feel the digital drawing & drafting exercise/s assisted the transition between analogue and digital 
media 
I feel the digital drawing & drafting exercise/s helped me to envision space (i.e. landform) 
I feel the digital drawing & drafting exercise/s assisted in further developing my designs in analogue 
media 
 
 
Q16:  Reflecting on digital Model Making in Vis 2: 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree
I feel the digital model making exercise/s enriched my learning experience 
I feel the digital model making exercise/s assisted the transition between analogue and digital media 
I feel the digital model making exercise/s helped me to envision space (i.e. landform) 
I feel the digital model making exercise/s assisted in further developing my designs in analogue media 
 
 
Q17:  Would you say the taught 3D digital modelling technique/s has had an impact on your 
understanding of space and scale? 
No 
Yes 
If yes, how specifically has it increased your spatial awareness? 
 
 
Q18:  Would you say the taught 3D digital modelling technique/s has had an impact on your 
understanding of landscape/landform design? 
No 
Yes 
If yes, how specifically has it helped you understand landscape architecture design? 
 
 
EXPERIENCE DURING VIS 2 – Analogue: 
Q19:  Out of the following statements, please rate what you feel the studio (analogue) portion of Vis 2 
provided/helped you with? (Please rate all.) 
 Strongly Disagree Disagree Neutral Agree Strongly Agree
An introduction of a variety of different analogue visualisation tools/techniques 
An understanding of how the analogue tools/techniques can be used to visualise spaces 
An understanding of how the analogue tools/techniques can be used in the design process 
An understanding of the Landscape Architecture discipline 
How to use the different analogue tools/techniques to communicate my design expression of the 
spaces I create 
 
Q20: Reflecting on Hand Drawing in Vis 2: 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree
I feel the hand drawing exercise/s helped me express different qualities of line, texture, form, shadow, 
etc. 
I feel the hand drawing exercise/s assisted the transition between analogue and digital media 
I feel the hand drawing exercise/s helped me to envision space (i.e. landform) 
I feel the hand drawing exercise/s assisted in further developing my designs in digital media 
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Q21:  Reflecting on Physical Model Making in Vis 2: 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree
I feel the physical model making exercise/s enriched my learning experience 
I feel the physical model making exercise/s assisted the transition between analogue and digital media 
I feel the physical model making exercise/s helped me to envision space (i.e. landform) 
I feel the physical model making exercise/s assisted in further developing my designs in digital media 
 
 
Q22:  Would you say the taught analogue modelling technique/s has had an impact on your 
understanding of space and scale? 
No 
Yes 
If yes, how specifically has it increased your spatial awareness? 
 
 
Q23:  Would you say the taught analogue modelling technique/s has had an impact on your 
understanding of landscape/landform design? 
No 
Yes 
If yes, how specifically has it helped understand landscape architecture design? 
 
 
EXPERIENCE DURING VIS 2 UNIT – Hybridisation: 
Q24:  Out of the following statements, please rate what you feel the studio (analogue) portion of Vis 2 
provided/helped you with? (Please rate all.) 
Strongly 
Disagree Disagree Neutral Agree Strongly Agree
An introduction of a variety of different hybridisation visualisation tools/techniques 
An understanding of how the hybridisation tools/techniques can be used to visualise spaces 
An understanding of how the hybridisation tools/techniques can be used in the design process 
An understanding of the Landscape Architecture discipline 
How to use the different hybridisation tools/techniques to communicate my design expression of the 
spaces I create 
 
 
Q25:  Would you say the taught hybridisation technique/s has had an impact on your creativity while 
using digital and analogue tools/techniques? 
No 
Yes 
If yes, how specifically has it changed or increased creativity/ingenuity? 
 
 
Q26:  Would you say the taught hybridisation modelling technique/s has had an impact on your 
visualisation skill level? 
No 
Yes 
If yes, how specifically has it helped communicate your design? 
 
Q27:  Would you say the combined modelling techniques AND visualisation of both analogue and 
digital has had an impact on your landscape/landform design skills? 
No 
Yes 
If yes, how specifically has it helped you understand and/or create a landscape design? 
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POST EXPERIENCE – Digital knowledge: 
Q28:  Since completing Vis 2, how would you rate your knowledge-level with the following digital 
tasks/techniques and software (please rate all the programs and tasks you undertook since Vis 2). 
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge    (N/A) 
3D Digital Model Making  
Drawing/Sketching 
Drafting Ability 
Drawing perspective/s 
Rendering Drawings 
Google SketchUp 
Photoshop 
Illustrator 
InDesign 
CorelDraw 
AutoCAD 
Revit/ArchiCAD 
3D Studio Max 
Rhinoceros 
Other: 
 
 
Q29:  Since completing Vis 2, has the software taught during the unit helped your studies in any 
specific subsequent units? 
No 
Yes 
If yes, please specify how and what units: 
 
 
Q30:  Since completing Vis 2, has the software taught during the unit helped your professional work 
experience? 
No 
Yes 
If yes, please specify how: 
 
 
Q31:  Since completing Vis 2, have you been inspired to experiment with multi-media tools for design 
and presentation? 
No 
Yes 
If yes, please specify how: 
 
 
Q32: Since completing Vis 2, has digital 3D modelling helped with the understanding of land 
form/terrain in other units or in a professional situation? 
No 
Yes 
If yes, please specify what unit/situation and example: 
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POST EXPERIENCE – Analogue knowledge: 
Q33:  Since completing Vis 2, how would you rate your knowledge-level with the following analogue 
tasks/techniques (please rate all the tasks you undertook since Vis 2). 
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge  
Physical Model Making (hand-made) 
Drawing/Sketching 
Drafting Ability 
Drawing perspective/s 
Rendering Drawings 
 
 
Q34:  Would you say the studio component has given you the tools to draw, or improved your 
drawing skills further after completing Vis 2? 
No 
Yes 
Comment if you wish: 
 
POST EXPERIENCE – Hybridisation knowledge: 
Q35:  Since completing Vis 2, how would you rate your knowledge-level with the following 
hybridisation tasks/techniques (please rate all the tasks you undertook since Vis 2): 
No Knowledge Basic Knowledge Intermediate Knowledge Advanced Knowledge  
Tracing and scaling a plan in AutoCAD (lab) 
‘Photoshopping’ photographs of analogue model (lab) 
Tracing 3DMAX model render (studio) 
Combining analogue and digital drawings in Photoshop 
Constructing analogue model from printed CAD plans. 
 
 
Q36:  Has any hybridisation techniques taught in class helped with your other units (such as design or 
other units involving CAD alongside hand drawing/drafting)? 
No 
Yes 
If yes, specify which units and techniques: 
 
 
POST EXPERIENCE – Spatial awareness: 
Q37:  Reflecting upon Vis 2 what do you feel has developed your spatial understanding the most? 
(Please chose one) 
Hand (analogue) drawing 
Physical model making 
Digital 3D modelling software 
Digital photography and model making 
Both analogue and/or digital techniques in a linear fashion 
Both analogue and digital techniques in a cyclical fashion (hybridisation) 
 
If you wish to, please comment further on your Spatial awareness before and after undertaking the Vis 
2 unit: 
 
 
DIGITAL DESIGN: 
Q38:  Do you believe the Vis 2 unit had any impact on your ability to problem solve visualization 
issues? 
No 
Yes 
Comment if you wish: 
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Q39:  Do you believe the software chosen and method in which they were taught enabled you to learn 
other software? 
No 
Yes 
Comment if you wish: 
 
 
Q40:  Do you believe you have more ability of independent learning of other CAD or graphic design 
software after completing the Vis 2 unit? 
No 
Yes 
Comment if you wish: 
 
 
LANDSCAPE DESIGN: 
Q41:  Do you believe the Vis 2 unit had any impact on your ability to problem solve design issues? 
No 
Yes 
Comment if you wish: 
 
 
Q42:  Did Vis 2 demonstrate not only how to use the digital software, but how it relates to landscape 
architecture? 
No 
Yes 
Comment if you wish: 
 
 
Q43:  Has creating 3D models (analogue, digital and hybridised) helped with your understanding and 
execution of Landscape Architecture design processes? 
No 
Yes 
Comment if you wish: 
 
 
LEARNING ENVIRONMENTS/CLASS STRUCTURE: 
Q44:  Were there any significant positives and negatives of the teaching structure (LAB 2hours then 
Studio 2hours, or vice versa). Please rate the teaching structure on the scale below: 
Very Poor Poor Neutral Good Very good 
Please elaborate why: 
 
 
Q45:  Were there any significant positives and negatives of the CAD lab and studio classroom layout/ 
environment? Please rate the CAD lab on the scale below: 
 
Very Poor Poor Neutral Good Very good 
Please elaborate why: 
 
 
Q46:  Please rate the usefulness of each teaching method used: 
 Didn’t use at all Not very useful Neutral Useful Very useful 
Live computer demonstrations 
Studio activity workshops 
Site visit 
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Q47:  Please rate the usefulness of each resource provided on the Blackboard Learning Resources: 
Didn’t use at all Not very useful Neutral Useful Very useful 
Activity outlines (Summary of the class activities) 
Written Computer LAB instructions (exclusively text based) 
Written studio instructions (exclusively text based) 
Computer Lab Recordings (video) 
Computer Lab tutorial Guide (annotated screenshot instructions for computer demonstrations 
software) 
Studio tutorial Guide (visual instructions with text explanations) 
Auxiliary external resource links (such as recordings or instructions from other websites) 
 
 
SUMMARY– Digital: 
Q48:  Out of the following list of CAD and graphic design/layout software which were the ones you 
would have liked to learned or focused on more. (Please select all that apply): 
Google SketchUp 
AutoCAD 
Revit 
ArchiCAD 
3D Studio Max 
Rhinoceros 
Python 
Photoshop 
Illustrator 
InDesign 
CorelDraw 
Sketchbook Pro 
Other: 
 
 
Q49:  Do you think the software taught in Vis 2 are conducive to the Landscape discipline? 
 Strongly Disagree Disagree Neutral Agree 
Strongly Agree  
Google SketchUp 
AutoCAD 
3D Studio Max 
Rhinoceros 
Photoshop 
Illustrator 
CorelDraw 
Fireworks (Adobe) 
InDesign 
Revit 
 
 
SUMMARY– Analogue: 
Q50:  Out of the following list of analogue techniques which are the ones you would have liked to 
learned or focussed on more. Please select all that apply: 
Collage 
Frottage (pencil rubbing technique) 
Tracing 
Freehand drawing 
Axonometric/isometric drafting 
1 point perspectives 
2 point perspectives 
3 point perspectives 
Model making 
Photography 
Rendering techniques 
Other: 
Appendices  
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SUMMARY– Hybridisation: 
Q51:  Have you felt the goal of teaching of the hybridisation of digital and analogue techniques has 
been achieved in this unit? 
 Strongly Disagree Disagree Neutral Agree Strongly Agree
 
 
Q52:  Reflecting on what you learned in Vis 2, please rate all the following statements: 
 Strongly Disagree Disagree Neutral Agree Strongly Agree
These units inspired me to experiment with multi-media tools for design process 
These units inspired me to experiment with multi-media tools for design visualisation and presentation 
The techniques and software used in class helped me with my other units such as studio design 
The digital lab sessions (including learning about software) helped me learn about the design process 
The analogue studio sessions (including hand drawing and physical model making) helped me learn 
about the design process 
 
 
Q53:  Has 3D digital modelling (both digital and analogue) helped in the DEB510 construction unit, if 
so, how? 
N/A 
No 
Yes 
If yes, please specify how: 
 
 
Q54: Do you feel by learning the digital software tools has had a direct influence on your design 
outcomes when you use software in your design process? 
No 
Yes 
If yes, please specify how: 
 
 
 
 
 
 
 
 
